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New  Obsekvatioxs  upon  the  Minute  Anatomy  of  the 
Papilla  0/  the  Fkog's  Tonoub.  By  Lionel  S.  Buale, 
^_  M.B.,  F.E.S.,  Fellow  of  the  Royal  College  of  Physicians, 
^^L  Professor  of  Physiology  and  of  Geaeral  and  Morhid  Aua- 
^^M  tomy  in  King's  College,  London ;  Physician  to  King's 
^g       CoUcge  Hospital,  &c.'     With  Plates  I— IV. 

In  this  paper  I  propose  to  give  the  results  of  some  recent 
investigations  upon  the  minute  anatomy  of  the  beautiful 
fungiform  papillse  of  the  tongue  of  the  Hltle  green  tree-frog 
{^Hyla  arborea).  The  specimens  have  been  prepared  accord- 
ing to  the  principles  laid  dow'U  in  former  communication b, 
The  success  1  have  met  with  in  this  and  other  minute  anato- 
mical inquiries  is,  I  believe,  almost  entirtdy  due  to  the  pro- 
cess of  investigation  which  I  have  adopted  for  some  years 
past,  and  which  enables  me  to  render  specimens  very  trans- 
parent, and  to  demonstrate  all  the  tissues  in  one  specimen, 
a  result  which,  as  far  as  I  am  aware,  can  be  obtained  in  no 
other  way.  By  tliis  plan  sections  are  obtained  so  exceedingly 
thin,  without  the  destruction  even  of  the  most  delicate  tissues, 
that  they  may  be  examined  under  the  highest  powers  which  it 
is  passible  to  obtain  C^'n  niagnifytng  1700  linear,  and  -^  magni- 
fying about  3000  linear). 

The  following  are  among  the  most  recent  contributions  to 
the  anatomy  of  the  papillce  of  the  frog's  tongue : 

Wallee:  "Minute  Structure  of  the  Papilla;  and  Nervca 
of  the  Tongue  of  the  Frog  and  Toad,"  '  Philosophical  Trans- 
actions,' 1847. 

Billroth:  "Ueber  die  Epithelzellen  der  frosch-zunge, 
eowie  iiber  den  Ban  der  cylinder-und  flimmerepithclien  und 
ihr  Verbal tniss  zum  bindegewebe,"  '  Archiv  fur  Anat.  Phys.,' 
1858,  S.  163. 

Botes  :  "  Mikrosfcopiche  Uutersuchungen  uber  die  zungo 
des  Frosches,"  '  Archiv  fur  Anat.  Phjs.,'  1859,  S.  488. 

^H  '  Thia  paper  has  bern  reprinted  from  Hie  'Phil.  Trans.,'  bul  liu  beta 
^H^  orcftiUj  rcTiscd  bj  tiie  aulhor  Tor  Ihin  Journal.  8evernl  nddilioas  haic  btea 
^^k  wade  to  ii,  nnd  a  new  figure  niided. 
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Axel  Key  :  "  Ueber  d.  Endigungen  d.  Geschmacksnerven 
in  der  zunge  Frosches,"  ^  Muller's  Archiv/  1861,  S.  329. 

Hartmann:  "  Ueber  die  Endigimgsweise  der  nerven  in 
den  Papillse-fungiformes  der  Froschzunge/'  ^  Archiv  fur  Anat. 
Phys.;  1863,  S.  634. 

Engelmann  :  "  On  the  Terminations  of  the  Gustatory 
Nerve  in  the  Frog's  Tongue,"  'Siebold  und  Kolliker's 
Zeitschrift/  Bd.  xviii,  heft  i. 

In  Part  I  of  '  Max  Schultze's  Archiv '  for  1868  will  be 
fotind  "  A  Memoir  on  the  Taste  Papillae  of  the  Tongue,"  by 
Dr.  Christian  Lov^n,  translated  from  the  Swedish,  to  which 
attention  may  be  directed.  The  author  records  the  demon- 
stration of  some  peculiar  cells  which  are  probably  connected 
with  the  sense  of  taste  in  the  higher  vertebrata.  The  cells  in 
question,  which  are  interspersed  amongst  the  ordinary 
epithelial  cells,  perhaps  correspond  with  the  mass  of  cells  of 
the  papillae  of  the  frog's  tongue  described  in  this  paper,  which 
are,  without  doubt,  very  intimately  connected  with  the  nerve- 
fibres  of  the  plexus,  which  I  have  demonstrated,  at  the 
summit  of  the  papilla. 

Although  the  views  of  Axel  Key  are  supported  by 
schematic  figures  which  do  not  accurately  represent  the  real 
arrangement  of  the  tissues,  they  approach  much  nearer  to  the 
truth  than  those  of  other  observers.  He  describes  two  kinds 
of  cells  at  the  summit  of  the  papilla,  epithelial  cells  and  special 
cells  concerned  in  taste.  I  have  not  been  able  to  verify  his 
statements  in  this  particular.  He  has  not  demonstrated  the 
peculiar  network  at  the  summit  of  the  papilla  which  is  seen 
so  distinctly  in  my  specimens,  and  his  delineations  of  the  pro- 
longation of  the  axis-cylinder  alone,  and  its  division  into 
fibres  far  too  fine  to  be  visible  by  the  magnifying  powers 
employed,  and  the  abrupt  cessation  of  the  white  substance 
delineated  by  him,  are  evidently  schematic, — indeed,  he  does 
not  pretend  that  the  figures  referred  to  are  copies  from  nature. 
Still  his  inferences  regarding  the  division  of  the  nerve-fibres 
into  very  fine  fibres  which  pass  into  the  epithelium-like  tissue 
at  the  summit  of  the  papilla,  approach  much  nearer  to  the 
actual  arrangement  than  those  of  any  other  observers  with 
which  I  am  acquainted. 

Among  the  later  researches  upon  the  mode  of  termination  of 
the  nerves  are  those  by  Dr.  Hartmann.  These  are  concluded  in 
the  number  of  Reichert  and  Du  Bois-Reymond's  '  Archiv'  for 
1863.  The  drawings  of  the  papillse  accompanying  this  memoir, 
especially  fig.  66,  PI.  18,  which  I  have  copied  (see  fig.  24, 
PL  IV,  of  this  memoir) ,  form  an  excellent  illustration  of  the 
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fact  that  the  most  beautiful  and  wcU-ilefined  structures  may 
be  rendered  quite  invisible  by  being  eonkcd  in  aqueous  Bolu- 
tioii  of  bictiromate  of  potitsh  for  three  dayK,  one  day  in  car- 
miae  solution,  and  then  in  caustic  soda  ! 

In  order  that  1  may  not  express  myself  against  the  mode  of 
preparation  followed  by  this  and  many  i>lher  observers  in 
Ixermany  in  the  present  day  more  strongly  than  is  justiiied 
hy  the  results  obtained  as  shown  by  their  own  drawinga,  I 
would  refer  to  Hartmann's  figure.  Of  this  drawing  it  is 
not  too  much  to  say  that  it  represents  nothing  siiiliciently 
definite  to  enable  any  one  to  form  an  idea  of  the  structure  of 
the  part.  The  drawing,  and  I  conclude  the  preparation  from 
[vliich  it  was  taken,  are  far  behind  the  day  ;  and  it  seems  to 
i|Qe  most  remarkable  that  after  all  the  anatomical  research  of 
the  last  twenty  years  an  observer  shoidd  publish  such  a  figure 
as  this  as  a  representation  of  natural  structure.  The  neT^'e- 
fibrea  are  completely  altered  by  the  mode  of  investigation 
followed,  and  ihe  finer  fibres  are  of  course  destroyed  or 
rendered  invisible.  Nor  can  I  admit  that  the  epithelium 
upon  the  summit  of  the  papilla;  represented  in  his  fig,  G4 
gives  a  correct  idea  of  this  structure. 

XJn fortunately,  Engelmann,  who  is  the  last  writer  on  the 
mbject,  does  not  appear  to  have  seen  my  paper,  which  waspub^ 
lifihed  three  years  before  his  own  memoir.     He,  however,  con- 
firms some  of  my  observations,  but  has  evidently  failed  to  see 
the  numerous  nuclei  connected  itnth  the  subdivisions  of  Ihe 
nerve-fibres,  and  rejirescnted  in   my  figures   1,  2,  and   3. 
That  remarkable  and   intricate   plexus   of  the  very  finest 
nerve-fibres  which   I  have  described  and    figured   has    also 
escaped  his  observation.     But  it  would  have  been  impossible 
for  Sim  to  demonstrate  these  and  many  other  points  by  the 
process  of  investigation  which  he  followed,  while  the  papillEe 
Sof  the  Raiia  temporaria  are  not  at  all  well  adapted  fur  study- 
ig  the  finest  ramifications  of  the  nerve-fibres. 
It  may  be  proved  conclusively  by  experiments  that  soaking 
slicate  animal  tissues  in  dilute  aqueous  solution  of  bichrc- 
ite   of   potash    renders    inraible  and    de8tro)8   structures 
[«hich  can  be  demonstrated  by  other  means.     Inquiries  con- 
ducted by  the  aid  of  such  plans  of  preparation  retard  rather 
\&&ix  advance  anatomical  inquiiy,  for  some  of  the  moat  im- 
■rlant  anatomical  characters  are  rendered  completely  invi- 
|fible.     The  very  conflicting  opinions   now  entertained   by 
ihecrrcrs  in  Germany  upon  the  structure  of  these  papillie, 
illder  it  important  that  they  should  be  studied  again  with 
itiie  advantage  of  the  highest  powers  and  the  most  advan- 
[eous  methods  of  preparation  which  we  now  possess. 


In  this  comramiicdtion  1  sliall  only  attempt  to  describe 
briefly  those  points  which  1  believe  to  be  new,  and  which  are, 
I  conceive,  demonstrated  in  my  specimens  for  the  first  time. 
Most  of  the  points  described  in  this  paper  were  demonstrated 
in  1862,  and  the  specimens  have  been  repeatedly  studied  and 
shoivu  to  other  observers.  The  points  described  could  still  be 
demonstrated  in  the  same  specimens  in  June,  1864. 

The  structures  entering  into  the  formation  of  the  papilla 
are  the  following : 

1.  The  connective  tissue  whicb  forms  the  body  of  the 
papilla. 

S.  The  "  epithelium." 

S.  The  nerve-fibres  in  the  body  of  the  papilla,  and  the 
fibres  prolonged  from  them  which  form  a  plexus  upon 
its  summit. 

4.  Nerve-fibres  ramifying  in  the  connective  tissue,  upon 

the  capillary  vessels  and  amongst  the  muscular  fibres. 

5.  The  muscular  fibres. 

6.  The  vessels. 

The  Connective  Tissue. 

The  nerves,  vessels,  and  muscular  fibres  are  embedded  in  a 
very  transparent  has  is- substance  which  exhibits  a  slightly 
striated  or  fibrous  appearance  when  stretched,  but  this  struc- 
ture in  all  the  papilla;  of  the  Hyla  is  exceedingly  delicate  and 
transparent. 

The  great  majority  of  the  masses  of  germinal  matter  (nuclei) 
seen  in  this  basis  or  connective  substance  are  undoubtedly  con- 
nected with  the  nerves,  vessels,  and  muscular  fibres,  but  there 
are  a  few  which  seem  to  belong  to  the  connective  substance 
alone,  and  may  therefore  be  called  "  connective-tiasue  cor- 
puscles." It  is  possible  that  these  at  an  earlier  period  may 
have  been  connected  with  nerves  or  muscles ;  at  any  rate, 
they  are  the  descendants  of  ihe  same  nuclei  or  masses  of  ger- 
minal matter  as  the  nuclei  taking  part  in  the  production  of 
these  tissues. 

I  consider  that  indefinite  connective  tissue  of  this  kind 
results  principally  from  the  accumulation  of  ihe  remains  of 
higher  structures,  especially  nerve-fibres,  which  were  in  a 
state  of  functional  activity  at  an  earlier  period  of  Ufc.  At  an 
early  period  of  development  nuclei  (masses  of  germinal  mat- 
ter) can  alone  be  detected.  As  development  proceeds,  tissue 
is  formed  by  these  nuclei,  and  increases  as  age  advances.  The 
large  and  fidly-formed  fungiform  papilhc  have  twice  as  many 
nerve-fibres  as  smaller  and  younger  ones.  During  the 
development  of  such  an  organ  as  one  of  these  papillee  many 


changes  occur,  and  munh  texture  is  probably  produced  and 
removed  before  the  papilla  attains  its  fully  developed  stnte.  That 
paissive  substance  culled  connective  tissue  which  remains  and 
occupies  the  intervals  between  the  higher  tissues,  which 
possess  active  and  special  endowments,  slowly  accumulates, 
but  undergoes  condensation  as  the  organ  advances  in  age. 
Amongst  this  are  a  few  nuclei  which  can  no  longer  produce 
anything  but  indefinite  "  connective  tissue"  of  the  same  cha- 
racter. In  Pi.  II,  fig.  9,  it  would  have  been  impossible,  had 
the  specimen  been  prepaied  in  the  usual  manner,  to  have 
determined  if  the  nuclei  marked  a,  b  were  nuclei  of  the 
muscle  concerned  in  producing  muscle,  or  connective-tissue 
corpuscles  concerned  in  the  formation  of  connective  tissue 
only.  ITiis  question  requires  restudy  from  a  new  point  of 
view.  It  is  quite  certain  tijat  many  of  the  masses  of  germi- 
nal matter  (nuclei)  figured  in  all  my  drawings  in  connexion 
with  nerves,  vesselt,  muscle*,  and  otMer  iiaitues,  would,  if  the 
specimens  had  been  prepared  in  a  different  manner,  so  that 
tneir  connexions  were  not  so  very  distinctly  seen,  have  been 

called  "  CONNECTIVE-TISSUE  CORPrSCLKS." 

ITie  drawings  accompanying  my  paper  explain  the  rela- 
tion which  I  believe  the  essential  structures  entering  into  the 
formation  of  the  papilla  bear  to  the  indetinite  connective 
tissue  in  which  they  lie  embedded. 

^^^  Tlie  so-called  epithelium  upon  the  summit  of  the  papilla  of 
^^Bk  frog's  tongue  (PI.  I,  fig.  1,  a)  differs  from  the  epirhelium 
^^Mtached  to  its  sides  (6),  that  covering  the  simple  papilla;  (c), 
^Huid  that  on  the  surface  of  the  tongue  generally,  in  many  im- 
^^^rtnnt  characters.   As  is  well  known,  it  is  niol  ciliated.    The 
cells  differ  from  the  ciliated  cells  in  several  points.     They  are 
smaller  than  these.      The  nucleus  is  very  large  in  proportion 
to  the  entire  cell.    The  cells  are  not  easily  separated  from  one 
another,  as  is  the  case  with  the  ciliated  epithelium.     These 
cells  form  a  compact  mass,  the  upper  surface  of  which  is  con* 
?ex.     ITiis  is  adherent  by  its  lower  surface  to  the  summit  of 
the  papilla,  and  it  is  not  detached  without  employing  force. 
The  cells  do  not  separate  one  by  one,  as  occurs  with  tlie  ordi- 
nary epithelium,  but  the  whole  coUecti^m  is  usually  detached 
Intire,  and  then  it  is,  I  believe,  torn  away. 
^   Although  some  observers  would  assert  that  the  two  or  three 
pj'etB  of  cells  represented  in  my  drawincs  do  not  exist,  but 
Mat  the  appearance  is  pro«hic«d  by  the  cells  of  a  single  layer 
bring  puslied  over  one  another  by  pressure,  I  am  convinced 
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that  in  this  mass  upon  the  summit  of  the  papilla  of  the  Hyla 
there  is  more  than  the  single  layer  of  cells  represented  by 
HartmanUy  who  is  the  latest  observer  on  this  point. 

Hartmann's  representation  (/.  c.)  of  this  very  same  struc- 
ture from  the  summit  of  the  papilla  of  the  Hyla  is  very 
different  from  my  drawings.  Not  only  do  we  represent  these 
same  cells  of  very  different  shapes,  but  the  nucleus  in  my 
specimens  is  three  or  four  times  as  large  in  proportion  to  the 
cell  as  represented  by  him. 

The  general  outline  of  the  free  surface  is  convex  (a,  a,  a, 
fig.  1,  PL  I),  and  the  tissue  which  intervenes  between  the 
nuclei  appears  very  transparent  and  projects  a  little,  so  as  to 
give  the  convex  summit  a  honeycombed  appearance  (PI.  II, 

The  under  concave  surface  of  this  hemispheroidal  mass 
which  adheres  to  the  summit  of  the  papilla  of  the  Hyla's 
tongue,  corresponds  to  the  exact  area  over  which  the  nerve- 
fibres  of  the  papilla  are  distributed,  as  will  presently  be 
shown.  The  shape  of  these  cell-like  bodies,  of  which  the 
mass  is  composed,  and  their  connexion  with  fibres,  is  shown  in 
PL  II,  fig.  3,  and  in  the  very  highly  magnified  specimen  repre- 
sented in  fig.  2,  PL  I.  These  figures,  I  believe,  represent  the 
actual  arrangement,  but  the  point  is  most  difficult  of  investiga- 
tion. In  the  intervals  between  what  would  be  called,  if  they 
were  capable  of  complete  separation  from  one  another,  the  in- 
dividual cells,  fibres  are  seen.  These  fibres  do  not,  I  think, 
arise  simply  from  the  pressure  to  which  the  masses  have  been 
subjected.  I  have  represented  the  arrangement  as  I  believe 
it  to  be  in  PL  II,  fig.  6,  from  the  central  part  of  one  of  the 
hemispheroidal  masses.  I  regard  the  entire  hemispheroidal 
mass  as  resembling  in  its  essential  structure  the  network  I 
have  described  at  the  summit  of  the  papilla,  but  the  masses 
of  germinal  matter  are  so  very  close  together  and  the  fibres 
so  much  interlaced  with  one  another,  that  it  is  most  difficult 
to  unravel  the  mass  without  destroying  it.  The  arrange- 
ment at  the  surface  is  seen  in  PL  II,  fig,  7. 

The  epithelium  of  the  tongue  generally  is  easily  removed, 
but  many  of  these  hemispheroidal  masses  remain  connected 
with  the  summits  of  the  papillje  to  which  they  belong.  From 
what  I  have  stated,  it  will,  I  think,  be  admitted  that  the  con- 
stituent parts  of  the  mass  at  the  summit  of  the  papiUa  could 
not  be  properly  called  epithelial  cells,  so  that,  with  reference 
to  the  termination  of  the  nerves  in  the  pa2)illa,  I  think  it  is 
more  correct  to  say  that  nerves  may  be  traced  to  special 
bodies  or  cells  which  form  a  hemispheroidal  mass  attached  to 
the  summit  of  the  papilla,  than  to  assert  that  the  separate 


Kbodies,  which  compose  the  mass  in  wlikh  nerves  termiiialej 
Btinr  actual  epithelial  cells.  ■ 

■  Id  the  simpte  paptllEc  C^l.  I,  fig.  1,  d)  of  iho  frog'fl 
Bongue,  a  "  nucleus  "  of  a  nerve  sometimes  projects  beyondfl 
Kftui  outline  of  the  papilla  and  lies  amongst  the  tipithehum.  ' 
^obis  nucleus,  however,  adheres  to  the  papilla  when  all  the 
Hpilhelial  cells  ha\e  beeu  detached.  It  might  from  its  posi- 
^n>a  be  easily  mistaken  for  an  epithelial  cell,  but  it  is  no 
H^re  really  related  to  this  structure  than  is  a  ganglion -cell,, ' 
^B  a  caudate  ucrve-cell  of  the  spinal  cord.  The  cells  of  thel 
Hpliated  epithelium  of  the  frog's  tongue  are  not  in  any  in^J 
Httance,  as  far  as  I  ain  able  to  observe,  connected  wilh  the>l 
IpeTve-fibres.  It  is  prubable  that  the  opposite  inference,  I 
^Wiich  is  still  held  by  many  obsprvcrs,  has  resulted  li'om  the  I 
^Wbetvadua  of  such  a  nucleus  as  is  represented  in  PI.  I,  I 
fig.  1,  d,  prijjecting  beyond  and  adherent  to  (he  surface  offl 
the  jMipilla.  It  is  really  continuous  with  the  delicate  nerve-  j 
Bhres  (^e)  ramifying  iu  the  substance  of  the  papilla,  but  it  itt  I 
u>t  an  epithehal  cell,  and  remains  adherent  after  every  par^  I 
Icle  of  epithelium  has  been  removed.  I 

[More  recently,  the  view  that,  the  finest  ramifications  of  J 
e  nerve-fibres  run  amonj^st  the  epithelial  cells  of  vaiioug  I 
luea  has  been  gaining  ground,  but  it  is  probable  this  I 
1  mm  out  incorrect.  I 

I  ITic  nervous  tissue  is  iu  all  cases  structurally  distinct  from  ^ 
ay  other  tissue,  in  every  part  of  its  distribution.    It  never     ' 
lends  with  epithelium  any  more  than  it  blends  with  fibrous 
'|Kue,  cartikge,  bone,  or  muscle,    if  nerves  exert  any  direct 
Jfluencc  upon  the  nutrition  of  any  of  these  tissues,  the  In- 
kcnce  niu»t  be  exerted  through  some  distance.     The  results    J 
{  unnlomical   research   render  any  physiological 'doctrine   I 
ilich   maintains  that  nerves   act  through  their  struclnral   I 
mtinuity  with  other  tissues  untenable.     My  own  observa-     ' 
lions  lead  me  to  conclude  that  nerves  do  not  directly  influence 
the  processes  of  nutrition,  growth,  or  development  at  all. 
ITiey  act  only  indirectly,  and  affect  the  supply  of  nutrient 

Ritler  distributed,  by  modifying  the  calibre  of  the  vessels,  J 
id  hence  ref^ulato  the  supply  of  blood  which  passes  to  the  I 
pillaries.  The  nerves,  I  lielieve,  really  exert  their  in-  I 
lence  upon  the  contractile  muscular  coat  of  the  small  I 
arteries  and  veins  alone,  and  do  not  act  directly  upon  iuiy  I 
other  tissues.  I 

The  Nerves.  I 

ith  regard  to  the  trunks  of  the  nerves,  I  remark  llie  fol-    I 
ig  facts  of  importance :  1 


tith 
igi; 


1.  That  the  bundle  of  nen'e-fibres  distributed  to  a  papilla 
always  divides  into  two  bimdlea  wbicb  pursue  opposite  direc- 
tions. The  di\'i9ion  of  tlie  bundle  may  take'placc  just  at  the 
base  of  the  papilla,  or  at  some  distance  from  it,  but  it  always 
occurs  (PI.  I,  fig.  1). 

2.  Fine  pale  nerve-fibres  pass  from  the  same  trunk  of  dark- 
bordered  fibres  as  that  which  gives  off  the  bundle  of  nerves 
to  the  papilla.     The  fine  fibres  ramify — 

a.  AJnongst  the  muscular  fibres  of  the  tongue  (figs.  1,  9). 

b.  Upon  the  vessels  (fig,  1,  i,  i,  i). 

c.  In  the  connective  tissue  of  the  tongue  generally,  and 
also  in  the  simple  papillce  (fig.  1,  d,  e). 

The  di^-ision  of  the  bimdle  at  the  base  of  a  papilla  is 
shoivn  in  Fl.  I,  fig.  1,  and  in  PI.  Ill,  fig.  10,  is  a  diagram 
to  indicate  the  manner  in  which  the  nerve- plexuses  at  the 
summits  of  the  papillie  are  connected  together  by  commissural 
fibres.  Thus,  in  action  the  papilla;  may  be  associated  to- 
gether. The  bearing  of  this  arrangement  upon  the  existence 
of  complete  nervous  circuits  is  discussed  in  my  '  Archives,* 
vol.  iv.  The  buJidle  in  the  central  part  of  the  papilla  con- 
sbtfi  of  dark-bordered  fibres,  which  frequently  cross  and 
interlace  with  one  another  in  this  part  of  their  course.  They 
vary  much  in  diameter,  some  being  so  fine  as  scarcely  to  be 
visible. 

As  the  bundle  passes  towards  the  summit  of  the  papilla, 
the  individual  fibres  divide  and  subdivide  into  finer  branches. 
Now,  as  I  have  before  remarked,  nerves  so  near  their  distri- 
bution as  these  do  not  usually  possess  an  axis-cylinder  as  a 
structure  distinct  from  the  white  substance.  The  white  sub- 
stance does  not  abruptly  cease,  while  the  axis-cylinder  is 
alone  prolonged  onwards  by  itself  as  is  often  described,  but 
the  entire  fibre  divides  and  subdivides.  In  fact  dark-bordered 
nerve-fibres,  near  tbeir  ultimate  ramifications,  always  consist 
of  fatty  albuminous  material  embedded  in  a  transparent  matrix 
of  connective  tissue.  The  "  tubular  membrane,"  "  white  sub- 
stance," and  "  axis-cylinder"  can  never  be  demonstrated  as 
distinct  structures  near  the  peripheral  distribution  of  nerves. 
The  "  tubular  membrane "  is  nothing  more  than  the  trans- 
parent matrix  in  which  one  or  more  nerve-fibres  are  em- 
bedded. 

•The  dark-bordered  fibres  divide  into  finer  fibres  about  the 
level  of  the  ring  or  half-ring  of  capillaries  at  the  summit  of 
the  papilla.  As  the  fibres  are  excceiUngly  transparent,  they 
are  usually  lost  from  view  about  this  point.  For  example, 
Hartmann'e  figures  convey  the  idea  that  distinct  dark- 
bordered  fibres  can  be  followed  as  high  as  thi^  point,  but 


rulist  they  cannot  be   traced  further.     Above  this  spot  the  I 
papilla  is  a  little  thickened  and  the  tissue  more  granular,! 
and  hence  it  is  not  to  be  wondered  at  that  great  difficulty  I 
should  have  been  experienced  in  denionstratuig  the  further  1 
course  of  the  nerves,  or  that  many  different  views  should  be 
mtcTlaincd  upon  the  oft-debatod  question  of  the  mode  of 
ending  of  nerves  in  this  situation ;  but  it  is  most  certain  that 
the  fibres  do  diWde  and  subdivide  into  finer  and  much  more 
transparent  fibres  at  this  point,  and  that  these  again  divide  J 
and  subdivide  and  form  an  elaborate  plexus  in  the  summit  of  I 
the  papilla,  vhich  has  not  been  before  described.  I 

By  reference  to  my  figureSj  the  arrangement,  which  Is  not  I 

Isily  described  with  accuracy,  will  be  at  once  understood,  so  I 

iat  a  minute  description  of  it  would  be  supcrflviouB,  I 

Above  the  plexus  c  (PI,  !I,  fig.  3),  and  below  the  epitlie-  M 

Sum-like  organ  at  the  summit  of  the  papilla  {a},  is  a  layer  (4)  I 
pfhich  appears  to  be  composed  of  granular  matter.     In  mrl 
koat    perfect   specimens,    however,    this  "granular  layer,"  ^ 
^ben  examined  by  very  high  powers  under  the  influence  of 
k  good  light,  is  seen  to  consist  of  a  plexus  of  extremely  fine 
Kbres  which  interlace  with  one  another  in  eveir  direction, 

nit  which  pass  from  the  plexus  above  to  the  epithelium-Uke 
nervous  (?)  organ  upon  the  summit  of  the  papilla  (PI,  I, 
fig.  2).  I  believe  this  granular  appearance  to  result  from 
the  extreme  delicacy  and  fineness  of  the  nerve-fibres  at  this 
part  of  their  course.  In  like  manner  the  "  granular  matter  " 
seen  in  the  grey  matter  of  the  cerebral  convolutions  and  that 
of  the  retina,  results  mainly  from  the  breaking  down  of  very 
fine  and  delicate  nerve-fibres,  which  undergo  disintegration 
very  soon  after  death,  unless  they  are  subjected  to  special  J 
methods  of  preparation.  I 

Of  the  e.xisteoce  of  the  elaborate  network  of  nerve-fibreS  J 
with  the  large  nuclei,  represented  in  PI.  II,  fig.  3,  c,  there  m 
can  be  no  question  whatever ;  but  there  may  be  some  differ-  fl 
ence  of  opinion  regarding  the  exact  relation  of  the  verj-  fine  ■ 
aerve-fibres  at  the  summit  of  tbe  papilla,  to  the  peculiar  cetht  J 
which  surmount  it,  and  the  ultimate  ramification  of  thffl 
fibres  of  tbe  elaborate  plexus  just  described.    However,  theia  I 

are  but  two  possible  arrangements :  1 

I.  That  the  nerves  form  a  network  of  exceedingly  fine 

fibres  upon  the  eummit  of  the  papilla,  upon  which  the  bases 

of  the  epithelium-Hke  cells  impinge. 

i.  That  the  very  fine  nerve-fibres  are   really  continuous 

with  the  peculiar  and  epithelium- like  cells;  in  which  case  J 

these   bodies   must  be    regarded    as   part   of   the   nervoutl 

apparatus.  ■ 
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There  seems  to  me  to  be  so  much  strong  evidence  in 
favour  of  the  last  view,  that  I  venture  to  express  a  decided 
opinion  that  this  is  the  truth.  In  many  specimens  I  have 
seen,  and  most  distinctly,  the  delicate  network  of  fibres  re- 
presented in  PI.  II,  fig.  3,  continuous  with  the  fine  nerve- 
fibres  in  the  summit  of  the  papilla,  and  I  have  demonstrated 
the  continuity  of  these  fine  fibres  with  the  matter  of  which 
the  outer  part  of  these  peculiar  cells  consists  (Pis.  1  &  II,  figs.  2^ 
8,  6).  I  have  also  seen  what  I  consider  to  be  nerve-fibres  in 
the  intervals  between  some  of  these  cells  (fig.  7).  Upon 
the  whole  I  am  justified  in  the  inference  that  there  is  a 
structural  continuity  between  the  matter  which  intervenes 
between  the  masses  of  germinal  matter  at  the  summit  of  the 
papilla  and  the  nerve-fibres  in  its  axis,  and  I  consider  that 
an  impression  produced  upon  the  surface  of  these  peculiar 
cells  may  be  conducted  by  continuity  of  tissue  to  the  bundle 
of  nerve-fibres  in  the  body  of  the  papilla.  These  peculiar 
cells  in  the  summit  of  the  papilla  cannot  therefore  be  re- 
garded as  epithelium,  and  the  mass  constitutes  a  peculiar 
organ  which  belongs,  not  to  epithelial  structures,  but  to  the 
nervous  system. 

Although  there  can  be  no  doubt  whatever  as  to  the  exist- 
ence of  an  intricate  and  exceedingly  delicate  nervous  net- 
work or  plexus  at  the  summit  of  every  papilla,  such  a  plexus 
might  be  connected  with  the  nerves  according  to  one  of  two 
very  different  arrangements : 

1.  The  plexus  might  be  formed  at  the  extremity  of  a  nerve 
or  nerves,  as  represented  in  diagram  (PI.  IV,  fig.  17). 

2.  The  plexus  might  form  a  part  of  the  course  of  a  nerve 
or  nerves,  as  represented  in  diagram  (PI.  IV,  fig.  18). 

If  the  first  be  true,  the  network  must  be  terminal,  and  im- 
pressions must  be  conveyed  along  the  fibre,  of  which  the 
plexus  is  but  the  terminal  expansion,  direct  from  periphery 
to  centre.  If  the  second  arrangement  is  correct,  the  network 
forms  a  part  of  a  continuous  circuit  or  of  continuous  circuits. 
I  helieve  the  division  of  the  nerves  at  the  base  of  the  papilla, 
already  adverted  to,  is  alone  sufficient  to  justify  us  in  accept- 
ing the  second  conclusion  as  the  more  probable ;  but  when 
this  fact  is  considered  with  reference  to  those  which  I  have 
adduced  in  my  paper  published  in  the  *  Transactions '  for 
1863,  and  that  in  the  *  Proceedings^  for  June,  1864,  and  the 
observations  published  in  several  papers  in  vols,  ii,  iii,  and 
iv  of  my  '  Archives,^  and  in  the  Croonian  Lecture  for  )  865, 
I  think  the  general  view  in  favour  of  complete  circuits  is 
the  only  one  which  the  anatomical  facts  render  tenable.  The 
mode  of  branching  and  division  of  trunks  and  individual 
fibre:5  is  represented  in  PI.  IV,  figs.  20,  21,  22,  23. 
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From  the  number  and  size  of  the  nerve-fibres  conslitulii 
the  bundle  in  the  centre  of  the  papilla,  we  should  iiifc; 
lliefinF^tratuiticatians  resulting  from  the  subdivision  of  tbi 
bnitiches  would  be  very  numerous,  since  it  has  been  shoi 
that  the  fint;  fibres  resulting  Ironi  the  subdivision  of  a  single 
dark-bordeied  fibre  in  the  frog's  bladder,  palute,  skin,  and 
jnuscle,  constitute  plexuses  or  networks  which  pass  over  a 
Tery  extended  area.     The  mode  of  formation  of  a  nerve- 
pWus  is  represented  in  PI.  Ill,  figs.  II  and  14.      In  these. 
Itcauiiful  liltlo  organs  the  numerous  fibres  resulting  from  tho] 
■abdivisiun  of  the  dark -bordered  fibres  are  distributed  ovei 
enmpara.tively  small  extent  of  tissue,  forming  the  summit 
the  papilla.     Still,  we  have  the  same  formation  of  plexuses^ 
the  constant  change  in  the  direction  tnken  by  fibres,  and  the 
fame  crossing  and  intercrossing  which  have  been  noticed  in 
ther  situations.      In  fact,  the  nerve    distribution  in  these 
Tgans  presents  the  same  typical  arrangement  as  is  met  with 
Q  other  tissues,  but  it  is  compressed  into  a  very  small  space. 
Now,  witli  regard  to  the  epithelium-like  structure  upon 
flic  summit,  it  has  been  shown  that  the  nerve-fibres  arc  pro- 
ibobly  continuous  with  the  material  Ijing  between  the  large 
nuclei.     lu  fact,  if  the   intcrpiclation  of  the  appearances 
which  1  have  given  be  correct,  the  arrangement  may  be  ex*. 
pressed  thus:  I 

The  material  marked  a  (PI.  I,  fig,  2)  is  a  continuation 
of  the  nervous  stnictuic  or  tissue,  while  the  matter  marked  b 
bears  the  same  relation  to  this  as  the  so-called  nucleus  of  a 
Bcrve  bears  to  its  fibre,  or  that  of  an  epithelial  cell  to  its  walL 
tf  this  be  so,  the  matter  which  is  freely  exposed  at  the  very 
itunmit  of  the  papilla  is  at  least  structurally  continuous  with 
ve-tissue,  if  it  is  not  to  be  regarded  as  neire  itself.  My 
a  opinion  is  that  it  is  just  as  much  nerve-tissue  as  a  fine 
ve-fibre  is  nerve-tissue,  or  the  caudate  process  of  a  nerve- 
seli  is  nerve-tissue.  The  formed  matter  is  produced  by  the 
I»rge  masses  of  germinal  matter  which  are  so  very  numerous, 
just  as  the  formed  matter  of  a  central  nerve-cell  results  firom 
ihauges  occurring  in  its  germinal  matter. 

It  may  not  be  out  of  place  here  to  consider  how  the 
elaborate  organ  connected  with  the  bundle  of  nerve-fibres  of 
te  papilla  may  act  during  life.  As  already  stated,  the  free 
mrface  is  uneven,  and  the  anangement  is  such  that  there  are 
iaany  elevations  projecting,  like  fibres,  by  slightly  varying 
listances,  from  the  general  surfaces.  Now,  from  the  intricate 
interlacement  of  the  nerve-fibres  in  the  summit  of  a  papilla, 
18  well  as  at  the  point  between  this  and  the  peculiar  organ 
V\.  II.  fig.  3,  b) ,  it  is  obvious  that  a  fibre  given  ofi"  from  one 


a 
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coming  from  the  extreme  left  of  the  papillsj  for  example,  may 
be  situated  a  very  short  distance  from  a  iibre  coming  from 
the  opposite  side.  Any  object,  therefore,  which  connects  the 
exposed  projections  would  produce  a  temporary  disturbance 
in  the  nerve-currents  which  are  traversing  these  fibres,  and 
this  alteration  in  the  current  would,  of  course,  produce  a 
change  in  the  cell  or  cells  which  form  part  of  the  same  circuit 
in  the  nerve-centre.  Any  strong  pressure  would  influence  all 
the  fibres  distributed  to  this  delicate  nervous  organ. 

The  supposed  mode  of  action  is  explained  by  the  plan 
(PI.  II,  %.  4). 

Nerve-fibrei  ramifying  upon  the  capillary  vesxeh,  in  the  con- 
nective tissue,  and  upon  the  muscular  fibres. 

Many  of  the  so-called  connective- tissue  corpuscles,  with 
their  anastomosing  processes  or  "tubes,"  are  really  nerve- 
nuclei  and  very  fine  pale  nerve-fibres,  as  has  already  been 
Ehowii  ill  observations  upon  the  frog's  bladder.  In  the  tongue 
I  have  followed  these  fine  fibres  in  very  many  specimens. 
They  can  only  be  seen  and  traced  in  specimens  prepared  in 
syrup,  glycerine,  or  other  viscid  medium  miscible  in  all  pro- 
portions with  water. 

In  PI.  I,  fig.  l,/,and  in  fig. 8,  one  of  these  fine  branches, 
coining  off  from  a  bundle  of  dark-bordered  fibres,  is  repre- 
sented. Now,  if  examined  by  a  low  power,  this  might  be 
mistaken  for  a  fibre  of  connective  tissue  ;  but  it  really  con- 
eista  of  several  very  fine  fibres,  which  in  their  arrangement 
exhibit  the  same  peculiarities  observed  m  nerves  ramifying 
in  larger  trunks  (PI.  IV,  figs.  20,  23).  The  fine  branches 
divide  and  subdivide,  and  the  delicate  fibres  resulting  from 
their  dirision  can  be  followed  for  a  very  long  distance.  The 
finest  are  composed  of  several  finer  fibres,  and  they  form  net- 
works or  plexuses,  the  meshes  of  which  vary  much  in  size. 

The  branches  which  are  distributed  around  the  capillaries, 
in  the  connective  tissue,  and  to  the  muscular  fibres,  seem  to 
result  from  the  diiHsion  and  subdivision  of  the  same  fibres 

(PI.  I,  fig.  1). 

Nerves  which  are  constantly  distributed  external  to  the 
capillary  vessels  and  in  the  connective  tissue  have  bceu 
demonstrated  hyme  [PI.  Ill,  fig.  15j  (see  '  Archives,'  vol.  iv, 
p.  19).  I  consider  these  fibres  as  the  afferent  fibres  through 
which  an  impression  conveyed  from  the  surface  or  from  tie 
tissues  around  capillaries  infiucncea  the  motor  nerves  distri- 
buted to  the  small  arteries  from  which  the  capillaries  are 
derived.     It  is  probable  that  these  nerve-fibres  pass  to  the 
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y  same  set  of  central  cells  as  that  fioni  wliich  tlie  vaso- 
motor fibres  take  their  rise.  It  is  throiigh  these  fibres  that 
changes  in  the  nutrition  of  the  tissues  may  affect  the  circula- 
tion in  the  neighbouring  vessels. 

In  these  fiingiform  papillfe,  then,  there  arc — 

1.  The  bundle  of  nerve-fibres  which  is  dialributed  to  the 
sensitive  nervous  organ  at  the  summit. 

2.  Delicate  fibres  which  may  be  traced  to  fibres  running  in 
the  Bame  bundles  as  purely  sensitive  fibres.  These  delicate 
fibres  are  distributed — 

a.  Around  the  capillaries  of  the  papilla  (PI,  I,  fig.  1,  i). 

1  See  also  PI  III.  fig.  15. 

4.  Some  fibres  ramiiy  in  the  connective  tissue  of  the 
simple  papilla?  (PI.  I,  fig,  1), 
c.  Some  are  distributed  to  the  muscular  fibres  (figs.  1 
&9). 
Now,  the  first  and  second  fibres  are  probably  sensitive, 
citor,  or  afferent,  whilst  the  la^^t  must  be  motor.  From  this 
observation  it  follows  that  certain  afierent  and  motor  fibres 
■re  intimately  related  at  their  distribution,  a  eonclusiou 
■Iready  arrived  at  in  my  investigations  upon  the  distribution 
of  the  nerves  to  the  fi-og's  bladder,  the  palate,  and  pharynx. 
Moreover,  I  think  that  fibres  passing  from  the  plexus  of  sensi- 
tive fibres  at  the  summit  of  the  papilla,  establish  here  and 
there  a  structural  continuity  between  these  and  tlie  fibres 
ramifying  in  the  connective  tissue  and  around  the  capillftry 
vesseU,  It  is  very  difficult  to  obtain  a  specimen  which 
tenders  this  perfectly  certain,  but  I  have  been  led  to  a  similar 
conclusion  in  investigations  upon  the  corpuseula  tactus  of  the 
human  subject.  The  physiological  interest  and  importance  of 
this  branch  of  anatomical  inquiry  are  so  great,  and  it  pro- 
mises to  lead  to  such  important  results,  that  it  cannot  be  too 
^LAinutely  or  too  patiently  worked  out. 


Of  the  Muscle*. 


The  muscular  fibres  of  the  papilla  (PI.  I,  fig.  1,  A)  are  the 
continuations  of  muscular  fibres  in  the  substance  of  the 
tongue.  They  are  excellent  examples  of  branching  striped 
muscle.  The  finest  branches  are  less  than  TTri-jn)*!'  of  an  inch 
in  diameter,  but  these  exhibit  the  most  distinct  transverse 
markings.  The  markings,  however,  gradually  cease,  and  the 
^re  becomes  a  mere  line,  which  is  lost  in  the  connective 
Mue  at  the  summit  of  the  papilla.  The  arrangement  ivill  be 
idcrstood  if  figs.  1  &  9  be  referred  to. 
k'The  BO-cRlled  nuclei  or  masses  of  germinnl  matter  in  eon- 


nection  with  these  fine  muscular  fibres  present  several  pointa 
which  will  well  repay  attentive  study.  These  masses  of 
germinal  matter  are  sometimes  twice  or  three  times  the  width 
of  the  fibre  with  which  they  are  connected.  In  a  paper  pub^ 
lished  in  Part  XIV  of  my  ^  Archives '  I  have  adduced  facts 
which  render  it  probable  that  these  nuclei  or  masses  of 
germinal  matter  change  their  position  in  a  very  remarkable 
manner  during  life. 

The  conclusions  I  have  arrived  at  upon  this  point  are  as 
follows : 

The  masses  of  germinal  matter  appear  to  move  along  the 
surface  of  the  already  formed  muscular  tissue,  and  as  they 
move  part  of  their  substance  becomes  converted  into  muscle 
(PL  III,  fig.  13).  It  is  in  this  way  that  new  muscle  is  formed 
and  new  muscular  tissue  is  added  to  that  already  produced. 
The  germinal  matter  itself  does  not  diminish  in  size,  because 
it  absorbs  as  much  pabulum  as  will  compensate  for  what  it 
loses  of  its  own  substance  by  conversion  into  tissue.  In  the 
young  muscle  the  nucleus  increases  in  size. 

From  what  I  have  observed,  I  think  that  these  oval  masses 
of  germinal  matter  move  in  difierent  directions,  but  always  in 
a  line  with  the  fibrillated  structure,  so  that  in  a  muscle  some 
will  be  moving  upwards,  some  downwards  ;  and  when  the 
nuclei  are  arranged  in  rows  or  straight  lines,  the  nuclei  lying 
in  adjacent  lines  will  be  moving  in  opposite  dii-ections. 
During  the  formation  of  a  muscle  these  masses  undergo  divi- 
sion in  two  directions,  longitudinally  and  transversely.  The 
two  masses  which  result  from  the  division  of  one  will  pass  iu 
opposite  directions. 

As  is  well  known,  the  position  of  these  nuclei  with  respect 
to  the  formed  muscular  tissue  is  very  different  in  different 
cases.  Sometimes  they  are  in  the  very  centre  of  the  elemen- 
tary fibre,  as  in  the  constantly  growing  fibres  of  the  heart, 
sometimes  npon  its  surface  only,  sometimes  distributed  at 
very  equal  distances  throughout  its  substance.  Wherever 
these  nuclei  are  situated,  new  muscular  tissue  may  be  pro- 
duced, and  it  is  only  in  these  situations  that  muscular  tissue 
ever  is  produced ;  so  that  by  the  position  of  the  nuclei  we 
learn  the  seat  of  formation  of  new  muscle  at  different  periods 
of  life. 

The  facts  which  I  regard  as  favorable  to  the  view  above 
expressed  concerning  the  movements  of  the  masses  of  germinal 
matter  of  muscle,  are  derived  from  many  sources,  but  I  will 
refer  to  some  observed  in  the  case  of  the  muscles  of  the 
papilla?  of  the  tongue.  Here  the  muscular  fibre  is  very  thin 
and  delicate,  and  very  favorable  for  observation.     The  mass 
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of  ^eniiiaal  matter  is  very  tniich  ividor  than  the  muscle. 
(Ifteii  ihroe  or  four  of  these  masses  are  seen  close  together 
(I'L  II,  tig.  9),  while  for  some  distance  above  and  below  the 
iiiu>>culHr  fihre  is  destitute  of  uuelei.  The  niirrowest  extre- 
mity of  the  oval  mass  is  directed  in  somo  cases  towards  the 
ttrniiual  extremity  of  the  masclc,  in  others  towards  il«  base. 
There  are  often  three  or  four  fine  fibres  bninchinR  off  from 
one  stem,  and  gradually  tajieriiig  in  fine  threads  towards  their 
iiiseitioii  at  the  summit  ol  the  papilla  (fi^s.  J  &  9).  The 
nuclei  are  three  or  four  times  as  wide  as  these  fibres. 
The  i^atesl  difference  b  olwerved  in  the  distance  between 
cimliguous  nuclei  connected  with  the  very  same  fibre.  If  the 
miucle  had  gone  on  growing  uniformly  in  all  parts  since  the 
earliest  period  of  its  development,  the  nuclei  would  bo  sepa- 
rated from  one  another  by  equal  distances,  or  by  distances 
gradually  but  regularly  increasing  or  diminishing  &om  one 
extremity  of  the  fibre  towards  the  other. 

I  tliink  the  irrrguhir  arrangement  of  the  nucJei  in  these 
muscular  fibres  of  the  tongue  is  to  be  accounted  for  by  iheir 
movements.  Perhaps,  of  a  collection  of  these  nuclei  close 
together,  two  may  be  moving  upwards  towards  the  narrow 
.extremity  uf  the  muscle  which  is  inserted  into  the  connective 

lue,  while  the  third  may  be  moving  in  the  opposite  direc- 

lu  some  iustimces  a  "  fault "  is  observed  in  the  production 
of  the  muscular  tissue,  as  if  the  nucleus  had  bridged  over  a 
spnce  and  formed  a  thin  layer  or  band  of  muscular  tissue, 
which,  when  fully  formed,  was  separated  by  a  narrow  space 
or  interval  from  the  rest  of  the  muscle.     See  I'l,  III,  fig.  H. 

In  cases  in  which  the  nuclei  are  distributed  at  intervals 
tlirougbout  the  muscular  tissue, as  in  thelai^e  elemeuturv  fibres 
of  the  muscles  of  the  frog,  the  formation  of  the  contractile  male- 
rial  gradually  ceases  as  the  elementary  fibre  attains  its  full 
•be.     When  this  point  has  been  reached  some  of  the  nuclw 

Edsally  diminish  in  Kize,  nn<l  their  original  seat  is  marked 
a  collection  of  granules.  These  grannies  are  sometimes 
orbed,  and  the  sent  of  the  original  nucleus  is  marked  by  a 
short  line  which  gradually  tiipers  at  the  two  estremities  until 
it  is  lost. 

It  is  almost  needless  to  say  that  no  alteration  produced  by 
die  different  contractions  of  the  muscle  in  different  parts, 
would  account  for  the  position  of  the  nuqlci  observed  in  the 
Goe  fibres  uf  the  papillee  of  the  frog's  tongue. 

These  views,  it  need  scarcely  be  said,  differ  entirely  from 
I  geneially  entertained  upon  the  development  and  forma- 
of  muscular  tissue.     They  are  supported  by  detailed 
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observations  made  in  all  classes  of  animals,  and  in  the  same 
species  at  different  periods  of  age.  There  are  Bomc  facta  in 
connection  with  the  changes  occurring  in  disease  which  afford 
support  to  this  view,  which  involves  three  positions.  That 
in  the  nutrition  of  muscle  the  pabulum  invariably  becomes  con- 
verted into  germinal  matter ;  that  the  latter  undergoes  change, 
and  gradually  becomes  contractile  tissue  ;  and  that  all  the  con- 
tractile material  of  muscle  was  once  in  the  state  of  the  material 
of  which  the  nuclei  or  masses  of  germinal  matter  are  composed. 
It  is  not  deposited  from  the  blood,  nor  produced  by  the  action 
of  the  nuclei  at  a  distance,  but  it  results  from  a  change  in  the 
Tery  matter  of  the  nucleus  itself.  The  manner  in  which  this 
occurs  has  been  already  discussed  in  the  paper  above  referred 
to  ('Archives,'  No,  XIV).  It  was  shown  that  the  oval 
nucleus  could  be  followed  into  a  very  fine  band  of  contractile 
tissue  or  fibrilla  (PI.  Ill,  fig.  13).  We  pass  from  the  matter 
of  the  nucleus  into  very  transparent  imperfectly  formed 
tissue  in  which  no  transverse  lines  arc  perceptible,  and  from 
this  into  fully  developed  contractile  material  in  which  the 
characteristic  transverse  markings  are  fully  developed. 

Of  the  Capillaries. 

The  capillaries  of  the  papilla  of  ihe  frog's  tongue  are  re- 
markable for  tlieir  large  size.  In  the  common  frog  there  is  a 
complete  vascular  ring  at  the  summit  of  the  papilla,  tlirough 
which  the  bundle  of  nerve-fibres  distributed  to  this  part  pass. 
In  the  Hyla  the  same  is  observed  in  some  of  the  papillie,  but 
the  more  common  arrangement  may  be  described  as  a  half 
ring  or  a  simple  loop,  bent  upon  one  side  at  its  upper  part 

(PI.  I,  tig.  I). 

When  the  large  capillaries  of  the  papilla  are  distended 
with  transparent  Prussian-blue  injection,  their  walla  are  seen 
to  be  of  extreme  tenuity  and  transparency.  Connected  with 
the  transparent  tissue  are  numerous  oval  masses  of  germinal 
matter  (nuclei),  which  are  separated  from  one  another  by  very 
short  intervals.  Some  of  these  masses  project  slightly  from 
the  inner  surface  of  the  vessel  into  its  interior,  but  the 
majority  seem  to  be  upon  its  external  surface.  Of  an  oval 
form,  many  of  these  latter  gradually  taper  into  thin  fibres 
which  are  continuous  with  the  tissue  of  which  the  vascular 
wall  is  constituted.  The  delicate  membrane  constituting  the 
vascular  wall  exhibits  longitudinal  strise,  which  are  probably 
produced  in  its  formation,  and  by  its  c.itemal  surface  is  con- 
nected with  the  delicate  connective  tissue  which  forms,  as  it 
were,  the   baaia-substance   of   the  papilla,   and   intervenes 
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xn  all  the  important  tissues  wliich  are  fiiuiid  in  it. 
is  proved  by  the  fact  that  the  vessel  is  moved  wheu  the 
ipari^nt  connective  tissue  at  some  distance  from  it  is  drawn 
direction  from  the  vessel, 

The  most  interesting  point  I  have  observed  in  connection 
■with  the  anatomy  of  tliese  vessels  is  the  existence  of  very  fine 
nerve-fibres.  These  form  a  lax  network  around  tlie  capillary. 
I  have  traced  these  fine  fibres  continuous  with  undoubted 
■c-trunks  in  many  instances,  and  have  followed  the  latter 
tlie  trunks  of  dark-bordered  fibres,  from  which  the 
lie  in  the  papilla  is  derived.  A  similar  arrangement  of 
fine  nerve-fibres  has  been  demonstrated  iji  connection  with 
other  capillary  vessels  of  the  frog.  These  fine  nerve-fibres 
are  very  distinct  in  several  of  my  specimens. 

I  have  indeed  observed,  in  my  paper  published  in  the 
'Phil,  Trans. '  for  1863,  contrary  to  the  statements  of  most 
anatomists,  that  capillary  vessels  generally  are  freely  supplied 
with  ner\-es,  but  the  latter  and  their  nuclei  have  been  re- 
garded as  connective-tissue  fibres  and  connective-tissue  cor- 
puscles ;  1  have  shown  in  certain  specimens  that,  of  the  two 
fibres  resulting  from  the  subdivision  of  a  dark-bordered  fibre, 
one  was  distributed  to  the  fibres  of  voluntary  muscle,  wliilc 
the  other  ramified  over  the  vessels  supplying  the  muscle 
(PI.  Ill,  fig.  15).  These  facts,  it  need  scarcely  be  said,  are  of 
great  importance  with  reference  to  determining  the  structure 
of  the  mechanism  concerned  in  nervous  action. 

I  have  not  succeeded  in  demonstrating  lymphatic  vessels  in 
the  papilla?  of  the  frog's  tongue. 

Besides  the  various  nuclei  described,  there  are  several 
round,  oval,  and  variously  shaped  bodieSi^  about  the  size  of  a 
frog's  blood- corpuscle,  which  arc  composed  principally  of 
minute  oil-globules  and  granules.  These  are  not  coloured  by 
carmine.  Many  contain  a  small  mass  of  germinal  matter 
(nucleus)  in  the  centre,  which  is,  of  course,  coloured.  In 
some  of  tlie  smaller  ones  this  mass  of  germinal  matter  is 
much  larger  in  proportion  to  the  entire  "  cell."  These  bodies 
jBsemble  many  of  the  fat-cells  of  the  frog,  and  I  think  it  pro- 
1)tble  they  are  of  this  nature.  It  is,  however,  possible  that 
<tliese  masses  may  be  altered  lymph-corpuscles.  The  Hylw 
*bich  I  examined  had  been  for  some  time  in  confinement, 
and  contained  very  little  adipose  tissue. 


Conclusums. 

1.  That  fine  nerve-fibres  ramify  in  the  coiuiectivc  tissue  of 
^vhich  the  simple  papilltc  are  composed,  and  that  connected 
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with  these  fine  nerve-fibres  are  oval  masses  of  germinal 
matter  or  nuclei,  which,  with  the  fine  nerve-fibres  themselves, 
have  been  usually  regarded  as  "  connective-tissue  corpuscles.'* 

2.  That  neither  the  epithelial  cells  of  the  frog*s  tongue 
generally,  nor  those  covering  the  simple  papillae,  are  connected 
with  nerve-fibres. 

3.  That  the  mass  consisting  of  epithelium-like  cells  upon 
the  summit  of  the  fungiform  papilla  is  connected  with  the 
nerve-fibres,  but  it  is  not  an  epithelial  structure. 

4.  That  the  dark-bordered  sensitive  fibres  constituting  the 
bundle  of  nerves  in  the  axis  of  the  papilla  divide  near  its 
summit  into  numerous  very  fine  branches,  with  which  nuclei 
are  connected.  Thus  is  formed  a  plexus  or  network  of 
exceedingly  fine  fibres  upon  the  summit  of  each  papilla; 
firom  this  network  numerous  fine  fibres  may  be  traced  into 
the  special  nervous  organ,  composed  of  epithelium-like  cells 
upon  the  summit,  with  every  one  of  which  nerve-fibres  appear 
to  be  connected. 

5.  That  the  bundle  of  nerve-fibres  distributed  to  a  papilla 
always  divides  into  two  bundles  which  pursue  opposite  direc- 
tions. The  division  of  the  bundle  may  take  place  just  at  the 
base  of  the  papilla,  or  at  some  distance  firom  it,  but  it  always 
occurs. 

6.  That  fine  pale  nerve-fibres  pass  firom  the  same  trunk  of 
dark-bordered  fibres  as  that  which  gives  ofl*  the  bundle  of 
nerves  to  the  papilla.     The  fine  fibres  ramify — 

a.  Amongst  the  muscular  fibres  of  the  tongue. 

b.  Upon  the  vessels. 

c.  In  the  connective-tissue  of  the  tongue  generally,  and 

also  in  the  simple  papillae. 

7.  That  the  fine  'nucleated'  nerve-fibres  ramify  freely 
amongst  the  delicate  branching  muscular  fibres  of  the  papillae, 
and  form  plexuses  or  networks  which  exhibit  no  nerve-ends 
or  terminations,  nor  in  any  case  does  a  nerve-fibre  penetrate 
through  the  sarcolemma  or  investing  tissue  of  the  fibre,  or 
connect  itself  with  the  nuclei  of  the  muscle.  As  many  of  the 
muscular  fibres  are  so  very  fine  and  narrow,  the  distribution 
of  the  nerves,  and  their  exact  relation  to  the  contractile  tissue, 
can  be  demonstrated  very  distinctly  in  the  case  of  the  muscles 
of  the  papillae  of  the  frog's  tongue. 


■  (ht  certain  Butterfly  Scales  characCerUlic  o/Sex. 
(Second  paper.)     By  T.  W.  Wonfob,  Brighton. 

With  Plate  V. 

In  a  former  paper  on  the  above  subject  I  endeavoured  to 
show  that  in  three  English  genera  of  Lepidoptera,  viz., 
Polyummatus,  Fieris,  and  Hipparchia,  there  were  on  the 
molefl  alone,  and  on  the  upper  surface  of  [he  wings,  certain 
pecidiar  forms  of  scales,  to  which  the  names  '•  battledore"  and 
"  plumule"  have  been  given  ;  these  scales,  I  argued,  might, 
therefore,  be  taken  as  characteristic  of  sex.  Hanng  con- 
tinued my  observations  among  other  species  of  the  same 
families  of  continental  and  tropical  habitats,  and  obtained  a 
confirmation  of  the  view  that  wherever  these  "  plumules"  and 
"  battledores"  are  found  tliey  are  only  on  male  insects,  I 
have  thought  it  right  to  lay  the  result  of  my  inquiries  Iwfore 
the  microscopical  world,  especially  as  another  family,  the 
Argynnida*  or  Fritillaries,  must  be  added  to  the  list  of  those 
where  the  males  possess  a  distinctive  scale,  and  certain  spe- 
cies of  the  Polyommatt  and  a  division  of  the  rritillaries  are 
found  to  be  wanting  in  what  may  be  called  the  male  charac- 
teristic. 

Commencing;  with  the  "  whites,"  I  have  found,  this  spring, 
on  the  "black-veineil  white,"  Aporia  Cratteffi  (PI.  V,  fig. 
1),  a  scale  differing  from  those  of  all  the  other  whites,  as 
will  be  seen  by  reference  to  the  former  paper.  This  butter- 
fly lepidopterists  have  placed  in  a  separate  division  of  the 
Pieridse,  to  which  the  name  Aporia  has  been  well  given,  in 
allusion  to  the  apparent  freedom  from  scales,  and  the  almost 
transparent  nature  of  its  wings ;  this  insect  completes  the 
British  Pieridte  in  which  I  have  been  able  to  detect  "  plu- 
mules." 

Turning  to  tropical  Pierida;,  Pieris  Larima  (fig,  8),  an 
African  form  of  the  large-white,  presents  a  "  plumule,"  as 
might  be  expected,  somewhat  resembling  that  of  P.  brasaica, 
but  at  the  same  time  of  a  more  delicate  Ibrm,  and  terminated 
by  a  triangular  fringe.  This  is  a  much  more  difficult  object 
lo  resolve,  as  far  as  the  scale  markings  are  concerned.  Pierit 
Piffea  ifig.  S),  a  Chinese  insect,  exhibits  a  well-marked 
variety  of  scale.  Pieria  EpicharU  (fig,  4),  a  very  beautiful 
Asiatic  insect,  common  in  most  collections  and  cases  sent  to 
this  country,  presents  not  only  a  peculiarly  shaped  scale, 
but  has  also  ati  enormously  developed  bulb.  Perhajis  the 
most  peculiar  scale  I  have  met  with  among  the  Pieridie  is 
thnt  belonging  to  P.  Agathma  (fig.  5),  an  laeect  from  the 
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island  of  Java,  in  which,  while  the  ball-and-socket  appen- 
dage is  present,  the  fiinge  is  wanting.  Some  who  have  seen 
this  scale  have  compared  it  to  a  lobster-pot,  for  the  top  of 
the  scale  is  hollow,  the  points  not  meeting  and  closing  as  in 
other  scales;  this  is  figured  from  a  slide  prepared  by  Norman, 
of  the  City  Road,  Fig.  6  is  from  AnihocharU  Danai,  a 
tropical  representative  of  the  English  Orange-tip.  The  ma- 
jority of  the  members  of  this  group  have  a  patch  of  bright- 
red  or  orange  on  the  tips  of  the  anterior  wings,  while  the 
under  side  of  the  posterior  wings  is  beautifully  marked  with 
green  and  pearl-white.  Fig.  7  is  from  A.  Anlevippe,  and 
tig.  8  from  A.  Evippe,  two  African  members  of  this  group. 

Many  other  examples  might  be  given,  but  a  sufficient 
number  have  been  adduced  to  show  that  through  the  family 
of  the  Pieridas,  in  the  males  alone,  are  found  scales  of  a  cer- 
tain type  differing  in  the  different  species,  but  whether  suffi- 
ciently distinct  from  each  other  as  to  make  them  available 
for  determining  species  seems  doubtful.  Though,  as  has 
been  seen,  the  fringe  or  tassel-like  termination  is  not  present 
in  all  the  Pieridae,  yet  they  all  appear  to  have  ihe  peculiar 
ball-and-socket-like  bulb  at  the  base  of  the  scale. 

Among  the  Polyommati  all  the  continental  and  tropical 
species  of  the  "  blues "  proper,  which  I  have  been  able  to 
obtain,  exhibit  some  modification  of  the  "  battledore  "  scalts 
figured  by  microscopista.  I  have  figured  those  found  on 
"blues,  which,  though  common  on  the  continent,  have  but 
seldom  been  taken  in  Britain,  and  are,  therefore,  at  present 
not  classed  as  British  insects,  'lliey  are  P.  Dorylas  (fig.  9), 
P.  Argvs  (fig.  10),  and  P.  (Egon  (fi-.  U>  A  male  of  this 
last  has  been  taken  near  Brighton  this  season  by  a  boy,  and 
therefore  has  as  great  a  claim  as  P.  bisticus  to  be  considered 
British.  I  have  used  the  term  "blues"  proper  advisedly, 
for  strange  though  it  apj>ear,  the  "  battledore  "  is  found  only 
on  those  males  of  this  group  which  have  blue  or  bluish  wings. 
It  would  seem  that  when,  as  regards  colour,  the  males 
resemble  in  personal  appearance  the  females,  they  are  without 
what  I  call  another  male  characteristic.  As  was  mentioned 
before,  the  males  of  the  blues  proper  are  of  some  shade  of 
blue,  while  the  females  are  brown  and  only  dashed  or  spotted 
with  that  colour.  Other  species  are  of  brown  hue  and  without 
the  blue  scales,  and  among  these  the  males,  as  far  as  my  obser- 
vations are  concerned,  do  not  possess  any  peculiar  scale,  Mr, 
J.  Watson,  of  Manchester,  who  has  been  working  on  plumules 
and  battledores,  remarks, "No  species, however, the  males  of 
which  are  brown,  yields  these  scales ;"  and  he  has  found 
battledores  on  121  species  belonging  to  this  group. 


wat 
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The  Fritillaries,  or  at  least  that  division  of  them  in  which 

the  unilerside  of  the  wings  ib  marked  with  metallic  spots, 

present  tasselled  scales  of  a  very  decided  character,  differing 

essendalty  from  those  of  the  Pieridie,  on  the  one  hand,  and 

an  the  HipparchiiE,  which  they  somewhat  rt'semhle,  on  the 

her.     Some  are  of  a  very  long,  narrow,  and  ribbon-like 

irm,  with  the  tassel  at  the  apex,  while  others  are  shorter 

id  broader.     Their  position  on  the  wings  differs  from  that 

the  otlier  groups,  for,  instead  of  being  placed  in  rows 

neatb  the  ordinary  scales,  they  are  situated  on  the  nervures, 

black  veins  of  the  upper  surface,  and  are  mingled  in  sonie 

lecies  with  scales  or  hairs  of  a  unique  shape.   Fig.  18  is  from 

.  rgynnis  Afflaia  {dark  green  fritillary) ;  lig.  13,  A   Paphia 

'(sili-er -washed  fritillary),  on  which  are  found  also  the  Indian 

club-like  scale  or  hair  (fig.   14).     A.  Adippe  (fig.  15,  high 

brown  fritillary),  and  figs,  16,  17,  and  19,  are  from  foreign 

fritillaries,  in  the  last  uf  ivhich  the  scale  (fig.  18)  b  also 

found.     It  is  strange,  too,  the  difference  of  opacity  in  these 

•Calcs ;    for  while  with  the  exception  of  the  apices,  which  in 

['Sll  are  nearly  transparent,  figs,  12  and  19  are  opaque  in  the 

>i)asal  half,  fig,  13  in  the  upper  half,  figs,  13  and  l7  in  the 

-whole  of  the  ribbon,  and  fig.  16  for  four  fifths  of  its  length. 

While  examining  the  wings  and  scales  of  butterflies,  and 

watching  the  escajK;  of  some  liundreds  of  butterflies  and 

moths  from  the  pupa  cases,  I  have  been  struck  by  several 

ints,  some  of  which  are  worthy  the  consideration  of  micro- 

ipists.     First,  the  almost  endless  variety  of  shape  of  the 

Wales  among  the  Lepidoptera;   some  of  the  most  common 

forms  are  figured  in  all  books  on  the  microscope,  hut  there 

u  room  for  plenty  of  work  in  this  direction.     The  colour  of 

scales  is  not  only  of  almost  every  shade  possible,  but  when 

viewed  in  situ,'  if  the  stage  be  rotated,  as  great  a  change 

'colour  will  be  often  seen  as  with  polarized  objects;  some 

dours  (as,  for  example,  the  green  in  the  orange-tip),  prove 

examination  to  be  yellow  and  black  scales  intermingled. 

,  when  scales  are  viewed  as  transparent  objects,  the 

■  in  the  majority  either  vanishes  or  becomes  a  dull 

'ellowbh  brown.     Hence  arises  the  question,  To  what  is 

'le  colour  due?     Many  circumstances  lead  to  a  belief  that 

le  scales  can  be  inflated,  and  that  the  insects  possess  not 

ily  the  power  of  inflation  at  will,  but  also  of  raising  the 

iws  of  scales.     I  have  often  caught  and  killed  butterflies  in 

the  rows  of  scales,  instead  of  lyin^  flat,  were  at  an 

;le  to  the  wing  membrane.     From  this  I  have  inferred 

the  insects   jiossessed  the   power  of  rendering  them- 

;  buoyant.     I  do  not  think  the  "  battledores  " 
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"  plumulcB "  have  much  to  do  with  rendering  their  male 
owners  more  vigorous  on  the  wing,  for  I  have  generally 
found  the  rule  to  be  greater  activity  and  speed  among  the 
females.  The  markings,  too,  are  very  varied ;  and  though 
much  has  been  done  in  this  direction,  much  more  remains 
to  be  worked  out.  The  last  point  has  reference  to  the  way 
in  which  the  wings  expand  and  the  scales  are  drawn  out 
when  an  insect  escapes  from  the  pupa  case.  Some  have 
thought  that  each  scale  expanded  in  size  along  with  the  wing- 
membrane  itself,  the  air  breathed  by  ibe  newly  developed 
insect  entering  between  the  two  laminee,  and  causing  their 
enlargement;  others,  that  they  depended  on  the  age  and 
vigour  of  the  insect ;  in  fact,  being  small  in  the  newly  deve- 
loped, and  of  full  size  in  one  of  mature  age — assuming,  what 
is  not  the  case,  increase  in  size  as  the  insect  becomes  older. 
If  a  portion  of  that  part  of  the  pupa  case  which  covers  the 
wing  be  removed  a  day  or  two  before  an  insect  escapes,  it  will 
be  found  the  scales  are  all  of  full  size ;  or  if  a  wing  of  a  newly 
escaped  insect  be  taken  before  the  wing  has  time  to  expand, 
it  will  be  seen  that  the  scales  are  not  only  of  full  size,  but 
packed  closely  together  both  laterally  and  longitudinally,  as 
fig.  20.  As  the  wing-membrane  expands,  the  rows  of  scales 
are  drawn  further  and  wider  apart,  until  they  present  the 
appearance  seen  in  a  fully- developed  wing  (fig,  21).  There 
is,  therefore,  literally  no  growth  of  scales  after  the  insect 
emerges  from  the  pupa  case,  but  simply  a  lateral  and  longi- 
tudinal opening  out,  or  double  telescopic  unfolding  of  the 
wings.  Fig.  32  represents  the  actual  size  of  the  wing  of  the 
large  white  P.  brassier  when  emerging  from  the  pupa  case ; 
fig.  28  shows  the  full-sized  wing  of  the  same  butterfly.  An 
analogous  state  of  things  is  seen  in  the  leaves  of  some  plants 
having  scales  or  hairs,  notably  in  the  case  of  the  Deutzia 
scabra,  whose  stellate  scales  are  well  known.  If  one  leaf  of 
an  unexpanded  bud  be  removed,  the  stellate  scales  will  be 
found  oifuU  size,  but  so  crowded  as  to  completely  cover  the 
leaf;  if  either  a  fully-formed  leaf  be  taken,  or  the  leaf  oppo- 
site to  that  removed  be  allowed  to  grow,  the  scales  will  he 
found  not  to  have  increased  in  size,  but  only  to  be  more  widely 
separated  by  the  lateral  and  longitudinal  expansion  of  the 
leaf  itself. 


pBSCRiFTtON    0/  an    Entomosteacan   inhabiting    a    Coal 

Mine.     By  G.  Stewardpon   Brady,  C.M.Z.S.,  &c. 

With  Plate  VI. 

Thr  interest  attaching  to  the  Ultle  animal  here  described 
ies  chiefly  in  the  peculiarity  of  its  habitat.  Tbe  members  of 
the  order  Copepoda,  to  which  it  belongs,  are  widely  distri- 
buted, inhabiting  in  vast  numbers  both  fresh  and  salt  water. 
They  occur  abundantly  in  lalct's,  ponds,  and  ditches,  wjjere 
they  are  chiefly  represented  by  various  species  of  the  genera 
Cyclops,  Diaplomus,  and  Canthocaniptus ;  in  brackish  water 
by  Temora,  Tachidius,  &c. ;  and  Ib  the  sea  by  a  large  number 
of  families  and  genera  of  free-swimming  habits.  But  besides 
the.se  there  is  a  large  group  of  species  which  are  entirely 
parasitic,  being  found  in  the  branchial  cavities  of  Ascidiana 
and  in  other  analogous  situations.  But  the  species  now 
under  notice  was  found  living  under  circumstances  widely 
b-  difi'eR'nt  from  any  of  these.  The  roof  of  a  part  of  the  work- 
[  ings  of  Cramlington  Colliery  is  kept  constantly  wet  by  the 
percolation  of  water  from  above,  and  here,  amongst  a  slimy, 
eelatinnus,  vegetable  growth,  consisting  apparently  of  imper- 
6-ctly  developed  algte,  such  as  Chsetophora  (?),  this  little 
creature  lives  and  multiplies.  In  anatomical  structure  it 
does  not  depart  very  wiilely  from  the  genus  Canthocamptus, 
under  which  I  have  here  placed  it ;  but  there  is  great  diffi- 
culty in  accurately  ascertaining  the  structure  of  the  limbs  and 
maxillary  organs  of  animals  so  minute  as  this,  and  of  which 
■  ao  great  supply  of  specimens  is  easily  attainable.  The  posi- 
tion here  assigned  it  must,  therefore,  be  looked  upon  as 
hierely  provisional. 

Order. — Cop  epoda. 
Family. — Ha  r  factid«. 

Genus. — CaNTUOCA  MPTU9. 

Canthocampltts  cryptorum,  nov.  sp. 

Body    slender,    gradually  tapered,  the  cephalothorax  not 

iTery  much  stouter  than  the  abdomen;  first  segment  equal  in 

I  length  to  the  following  five;  superior  antenniB  eight-jointed, 

those  of  tbe/ewin/e  (PI.  VI,  fig.  2)  slightly  tapering  from  base  to 

'    spex,  somewhat  constricted  at  the  fifth  joint  ;  joints  not  much 

difieriiig  in  length,  fifth  and  seventh  rather  the  shortest, 

Bp&ritigly  setose,  and  having  no  distinct  flagellum  ;  two  long 

8ette  from  the  upper  margin  of  the  second  joint,  five  or  six 

e  third,  one  or  two  from  the  fourth,  fifth,  sixth 
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seventh,  and  about  six  from  the  apical  joint,  two  of  which  are 
much  longer  than  the  rest. — First  four  joints  of  the  upper 
antennae  of  the  male  (fig.  3)  stouter  than  the  rest,  the  fourth 
swollen  and  bearing  six  or  eight  set®,  penultimate  joint  very 
short,  last  joint  bearing  four  short  terminal  setae.  Inferior 
antennae  (fig.  4)  bi-articulate,  bearing  a  short  secondary  branch. 
Lower  foot-jaw  (fig.  5)  weak,  chelate,  terminal  claw  slender 
and  slightly  curved.  First  pair  of  feet  (fig.  6)  two-branched, 
both  branches  tri-articidate,  and  of  nearly  equal  length; 
terminal  joints  the  longest,  basal  joint  of  the  inner  branch 
beaflng  round  its  dist^d  margin  a  spinous  fringe ;  terminal 
joint  scarcely  twice  as  long  as  the  middle  one,  and  armed 
with  one  short  and  one  very  long  apical  seta,  the  middle  joint 
having  one  seta  at  its  apex;  the  terminal  joint  of  the  outer 
branch  has  two  long  but  imequal  apical  setae,  one  strong  spine, 
and  on  the  outer  margin  two  short  and  one  rather  longer 
spine  ;  the  preceding  joints  are  armed  with  a  similar  arrange- 
ment of  spines.  Inner  branch  of  second  pair  of  feet  (fig.  7) 
uni-articulate,  with  two  long  and  equal  apical  and  several 
shorter  marginal  setae.  Third  and  fourth  pairs  of  feet  (fig.  8) 
longer,  but  in  other  respects  nearly  similar  to  the  second ;  the 
arrangement  of  the  setae  of  the  inner  branch  is,  however, 
slightly  different ;  the  outer  branches  of  the  second,  third, 
and  fourth  pairs  are  three-jointed,  the  middle  joint  in  the 
second  pair  is,  however,  much  shorter  than  the  others,  while 
in  the  third  and  fourth  pairs  the  last  two  joints  are  long  and 
nearly  equal,  the  first  being  the  shortest.  Fifth  foot  laminar 
composed  of  two  segments  (fig.  9) ,  each  of  which  is  fringed 
with  long  ciliated  setae.  Terminal  abdominal  segments  short ; 
tail-setae  finely  plumose,  more  than  half  the  length  of  the 
body.  The  lower  border  of  the  last  abdominal  ring  between 
the  two  caudal  segments  (fig.  10)  is  strongly  pectinated. 
Eyes  wanting  (?).  Length  (exclusive  of  tail-setae),  Vt^Ii  of 
an  inch. 

Habitat.  Roof  of  the  low  main.  West  Cramlington  Colliery, 
near  Newcastle. 

The  credit  of  the  discovery  of  this  species  is  due  to  my 
friend  Mr.  Thomas  Atthey,  of  Gosforth,  who  kindly  forwarded 
to  me  specimens,  both  Hving  and  mounted  for  the  micro- 
scope. 
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Oa  Vaoinicola  valvata. 

By  C.  J.  MULLBR,  Esq. 

With  Plate  VII. 

Ik  October  last  I  found  attached  lofilaments  of  a  Conferva, 
occurring  in  the  brackish  water  of  a  ditch  draining  the  marsh- 
land at  Eastbourne,  numeroua  specimens  of  Vaginicola 
vaieata  (PI.  VII,  fig.  1).  Having  kept  them  under  daily  obser- 
vation for  some  lime,  I  am  enabled  to  furnish  a  few  particulars 
of  the  life-historj'  of  these  curious  animalcules. 

If  a  case  containing  a  single  specimen  be  kept  sufficiently 
long  under  microscopic  observaiion,  the  following  phenomena 
will  probably  be  witnessed.  The  creature,  having  retreated 
into  its  cell  and  remained  for  a  time  quiescent,  with  its 
ciiin  withdrawn  and  apparently  obliterated  (fig.  g),  there 
ultimately  appears  at  the  base,  just  above  the  stalk  by  which 
it  is  attached  to  the  cell,  a  conical  fissure  (fig.  3).     Very 

m  after  this  has  made  its  appearance,  a  wavy  line  of  divi- 

m  shows  itself  at  the  upper  extremity  of  the  animalcule 
4).  These  fissures  gradually  enlarge  and  elongate,  the 
ir  one  becomes  forked  in  appearance  (fig.  5),  and  the  two 

les    approximate   until    they    meet    (fig.    6),      Pulsating 

sides  are  active  on  both  sides  of  the  litie  of  fission,  and  in 
each  division,  at  a  spot  marked  a  in  fig.  6,  a  languid  move- 
ment of  internal  cilia  may  be  observed.  The  animalcule  now 
extends  itself  somewhat,  but  without  protruding  from  the 
cell ;  all  at  once  it  contracts  itself  with  a  jerk,  and  then  there 
expand,  by  slow  degrees,  two  distinct  animals  (fig.  7),  the  one 
being  longer  than  the  other.  This  action  of  fission  occupies 
about  one  hour. 

As  yet,  however,  the  upper  portions  of  both  creatures  are 
Vnfomied  and  incomplete  ;  they  are  mere  rounded  extremi- 
Ities,  with  an  obscure  internal  languid  movement  of  cilia. 
They  elongate  somewhat,  and,  after  a  time,  acquire  a  curious 
contorted  appearance  (fig.  8),  While  in  ihis  state  the 
upper  extremity  of  each  begins  to  assume  a  disc-like  form, 
the  cilia  increase  in  size  and  activity  of  movement,  and,  by 
degrees,  a  greater  and  greater  portion  of  the  tube  becomes 
occupied;  a  dense,  transparent  fluid  appears  at  the  upper 
extremity,  and  is  seen  to  oscillate  backward  and  forward, 
under  the  influence  of  the  cilia,  somewhat  in  the  manner  of 
the  balance  wheel  of  a  watch,  hut  with  a  slow,  steady  motion. 
The  cilia  appear  to  be  engaged  in  this  way  in  shaping  and 
constructing   the   upper   extremity.     After  a  lime  the  two 
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animajcules  suddenly  jerk  back  into  the  tube  slniultatieously, 
and  then  again  almost  immediately  emerge,  the  longer  of  the 
two  with  a  perfectly  fonned  upper  extremity  (fig.  9)  ;  the 
smaller  one  ia  a  little  later  in  perfecting  the  part.  The 
whole  process  occupies  about  tjiree  hours. 

We  have  not  yet  done,  however,  with  our  Vaginicola. 
After  a  time  it  will  be  seen  that  one  of  the  two,  generally  the 
smaller  one,  exhibits  a  delicate  ring  or  band  at  about  one 
third  its  length  from  the  lower  extremity.  Sooner  or  later, 
after  enjoying  life  in  its  ordinary  condition  for  a  day  or  two, 
it  will  retreat  into  its  cell  and  become  quiescent,  leaving  its 
companion  still  protruding  and  actively  engaged  in  feeding. 
The  cilia  at  the  upper  extremity  now  become  absorbed,  and 
there  grow  out  from  the  ring  or  band  before  mentioned  small 
filaments,  which  vibrate  slowly.     In  about  two  hours  it  will 

[jresent  the  appearance  shown  in  fig.  11.  When  the  cilia 
lave  attained  sufficient  length,  the  body  be;jnus  to  wriggle 
about  until  it  finally  separates  from  its  attachment  in  the  cell. 
It  then  turns  completely  round,  so  as  to  bring  the  base  fore- 
most, and  gently  works  its  way  to  the  mouth  of  the  tube, 
where  it  squeezes  past  its  companion,  which  still  remains 
lolling  out  (fig.  IS),  and  goes  off  swimming,  a  free  and  inde- 
pendent animal  of  ihe  shape  shown  in  fig.  IS.  It  darts  about 
rapidly,  now  fishing  apparently  among  invisible  animalcules, 
anon  rolling  along  and  waddling  as  if  enjoying  itself,  occa- 
sionally darting  on"  in  a  perfectly  straight  line  and  imping- 
ing with  force  upon  a  filament  of  Conferva,  where  it  will 
remain  for  a  time  feeding  apparently  upon  something  found 
in  the  locality.  This  may  go  on  for  hours  without  any 
change  in  the  aspect  of  the  creature ;  but  frequently  after 
one  of  its  violent  bumps  against  a  piece  of  Conferva  it  will 
remain  at  the  spot,  and  rapidly  attach  itself  to  the  same  by  the 
front  extremity  {fig.  14).  The  action  of  the  cilia  now  ceases, 
and  they  appear  to  become  gradually  absorbed.  In  a  few 
minutes  it  stretches  itself  out,  and  again  rapidly  contracts,  as 
if  trj-ing  whether  the  attachment  were  perfect.  In  about  ten 
minutes  the  form  has  assumed  that  given  in  fig.  15.  The  cilia 
appear  as  a  rigid  fringe,  looking  like  the  teeth  of  a  comb, 
Every  now  and  then  the  body  contracts  and  again  expands, 
and  on  each  occasion  the  direction  of  the  fringe  is  reversed. 
Anon  will  be  perceived  the  formation  of  a  delicate  membrane 
(fig.  16)  surrounding  the  entire  organism  (the  new  tube  or 
case).  After  the  lapse  of  twelve  or  eighteen  hours  the  form 
assumes  the  appearance  shown  in  fig.  17.  Cilia  now  begin 
to  appear  at  the  upper  extremity,  while  the  fringe  of  old  cilia, 
H  hich  seems  to  serve  the  purpose  of  keeping  expanded  the 
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^..ratlually  obliterated.     At  last  the  ■       __ 

extremity  begms  to  develope  sliape  (fig.  18),  the  ends  of  the 
new  tube  arc  displayed,  the  cilia  at  the  motith  begin  to  piay, 
and  finally  is  reproduced  a  perfect  i;opy  of  the  original 
animal  (fig.  1)  in  the  cnjojinent  of  independent  existence 
and  inhabiting  a  house  of  its  own.  In  the  course  of  time  I 
presume  this  new  creature  will  divide  itself,  and  its  compa- 
nion go  through  the  same  career,  establishing  itself  in  a  new 
home. 

I  have  not  been  able  to  ascertain  with  satisfaction  what 
liecomea  of  the  animalcule  left  in  the  tube  after  the  migration 

its  companion — whether  it  goes  on  dividing  itself  again 

'  again,  whether  it  undergoes  a  change  like  its  companion, 
whether  it  gradually  ceases  to  exist.  The  advanced 
on  of  the  year  is  unfavorable  for  further  observation  at 
present. 

In  numerous  instances  I  have  found  the  solitary  Vagini- 
cola  become  filled  with  vacuoles,  then  subsequently  with  dark 

mules  in  active  molecular  motion,  aud  whichj  after  a  time 

hile  the  animalcule  is  yet  alive),  are  discharged  in  enor- 
lous  quantity,  and  have  the  perfect  appearance  of  Bacteria. 
The  body  then  diminishes  in  size,  becomes  separated  from 
attachment  to  the  cell,  and  floats  out  a  shapeless  mass,  and, 
to  all  appearance,  quite  destitute  of  life,  but  it  docs  not 
dissolve  away  even  alter  the  lapse  of  several  hours. 

Where  specimens  exist  on  Conferva  numerous  empty  cells 
Me  found,  therefore  it  may  be  safely  inferred  that  the  creature 
habitualljr,  after  a  time  abandons  its  cell. 


Monograph  o/MovenA.     By  Ernst  Hackei..* 
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[Note  by  Professor  E.  Perceval  Weight,  M.D.,  of 
Dublin. — Professor  Ilaeckel's  '  Monographic  der  Moneren  * 
appeared  in  the  '  Jenaische  ZeitscUrift  fur  Medicin  und 
Nalurwissenschaft,'  hand  iv,  heft  1,  which  was  published 
on  the  1st  of  May,  1868,  Attention  had  been  directed  to 
this  group  by  Haeckel  in  his  '  Generelle  Morphologic,'  aud 
again  in  his  "  Natiirliche  Schopfuugsgeschichte."  The  ap- 
pearance  of  this  Monograph  was,  therefore,  very  welcome  to 
all  workers  in  this  interesting  field  of  research.  I  had  at 
fir^t  intended,  at  the  request  of  the  Editors,  printing  in 
this  Journal  a  risume  oi  the  principal  facts  detuUed  in  ilus 


Memoir;  but  1  found  it  quite  impossible  to  do  justice  to  the 
subject  iu  even  a  lengthy  rdsume:  and  I  thought  it  much 
preferable  to  give  a  faithful  translation  of  the  Monograph, 
even  though  it  were  not  possible  to  convey  thereby  to  the 
reader  that  charming  perspicuity  of  style  that  characterises 
the  writings  of  Professor  Haeckel.  In  this  the  Editors  lully 
agreed  with  me. 

The  translation  is  the  work  of  my  friend,  Mr.  W.  F. 
Kirby,  one  of  the  assistants  in  the  Museum  of  Natural 
History  of  the  Royal  Dublin  Society,  and  one  who  is  well 
known  as  an  atxomplished  Entomologist ;  but  I  have  read 
and  revised  every  word  of  it,  and  I  believe  it  will  be 
found  to  convey  to  the  reader  an  accurate  idea  of  the 
facts  and  reasonings  of  Professor  Haeckel.  The  German 
scholar  will  recollect  the  difficulty  of  translating  into  Eng- 
lish many  German  technical  words  ;  and  considerations  of 
expense  have,  in  many  instances,  induced  me  to  leave  sen- 
tences as  they  were  at  first  printed,  though  it  would  have 
been  easy  to  have  reduced  them  into  better  English  than 
thai  in  which  they  now  appear.  The  matter  is  so  good  and 
so  valuable  that  the  language  may  well  be  forgiven.  The 
latter  portion  of  the  Memoir  i^-ill  appear  in  the  April  number  of 
this  Journal.] 

I.— Historical  Introduction. 

In  my  '  Generelle  Morphologic  der  Organisraen,'^  I  have 
called  those  forms  of  life  standing  at  the  lowest  grade  of 
organization  Monera,*  their  whole  body,  in  a  fully  deve- 
loped and  freely  moving  condition,  consists  of  an  entirely 
homogeneous  and  structureless  substance,  a  living  particle 
of  albumen,  capable  of  nourishment  and  reproduction.  These 
simplest  and  most  imperfect  of  all  organisms  are,  in  many 
respects,  of  the  highest  interest.'  For  tlie  albumen-like,  or- 
ganic matter  meets  us  here  as  the  material  substratum  of  all 
me-phenomena,  apparently  not  only  under  the  simplest  form 
as  yet  actually  observed,  but  also  under  the  simplest  form 
which  can  well  be  imagined.  Simpler  and  more  incomplete 
organisms  than  the  Monera  cannot  be  conceived. 

Indeed,  the  whole  body  of  the  Monera,  however  strange 
this  may  sound,  represents  nothing  more  than  a  single,  tho- 
roughly homogeneous  particle  of  albumen,  in  a  firmly  adhe- 
sive condition.     The  external  form  is  quite  irregular,  con- 

'  Eruat  Haeckel,  '  Generelle  Morpbologie  der  Organismen,'  IJerlin  1S66. 
3  vols.  _  , 

'  /10VI/P7C,  simple. 
'  i..  c,  vol.  i,  c&p.  V,  p.  13G ;  cap.  vi,  p,  1S8 ;  vol.  it,  p.  xxii. 
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■tiniulty  changing;,  globiilarly  contracted  when  at  rest.  Our 
Ksbaiiiest  discrimination  can  detect  no  trace  of  an  internal 
nbitcture,  or  of  a  formation  from  dissimilar  parts.  As  the 
Htomogeneons,  album^inous  mass  of  the  body  of  the  Moner 
Bftoes  uot  even  exhibit  a  differentiation  into  an  inner  nuclcUB 
Hud  an  outer  plasma,  and  as,  moreover,  the  whole  body 
Koiisists  of  a  homogeueoiiK  plasma,  or  protoplasma,  the  orgnnic 
Psaaner  here  does  not  even  reach  the  importance  of  the  eim- 
,  plest  cell.  It  remains  in  the  lowest  imaginable  grade  of 
1  organic  individuality,  as  that  of  one  of  the  simplest  of  the 
I   Gynmocytodes. 

I       The  question  which  has  been  so  often  debated  during  the 
I   last  twenty  years  as  to  a  boundary  between  the  animal  and 
'  Tegetable  kingdoms  will  be  decided  by  the  Monera,  or,  more 
correctly,  they  will  prove  that  a  perfect  separation  of  both 
kingdoms,  in  the  manner  in  which  it  is  usually  attempted, 
is  impossible.      The  Monera  arc  apparently  such  peculiar  or- 
ganisms   that  tbey  can   be  classed  with  equal  propriety,  or 
rather  with  equal  arbitrariness,  as  primitive  animals  or  ae 
srimitive  plants.      They  may  just  as  well  be  regarded  as  the 
irst  beginnings   of  animal   as   of   vegetable    organization. 
But  as    no   one  mark  of  distinction  inclines  them  more  to 
Eone  side  than  to  the  other  it  seems  most  correct  at  present  to 
I' class  them  as  intermediate  between  true  animals  and  true 
I  plants ;   and  to  assign  them  with  the  Bhizopoda,  AmnebEe, 
'  DiatomaeciC,  Flagellata,  &c.,  to  that  ill-defined  kingdom  be- 
tween the  animal   and  vegetable  kingdoms  which  I   have 
called  the  kingdom  of  primitive  forms,  or  Protista.^ 

The  Monera  are  indeed  Protista.     They  are  neither  ani- 
mals nor  plants.     They  are  oi^anisms  of  the  most  primitive 
kind :    among  which  the  distinction  between   animals   and 
plants  does  not  yet  exist.     But  the  term  "  organism  "  itself 
■eems  scarcely  applicable  to  these  simplest  forms  of  life  ;  for 
in  the  whole  conception  of  the  "  organism  "  is  especially  im- 
plied the  construction  of  the  whole  from  dissimilar  parts, — 
I  from  organs  or  limbs.     At  least,  two   separate  pails  must 
■.be  united  to  complete  the  description  of  a  body  as  an  organ- 
MBm  in  this  original  sense.     Every  true  Amceba,  every  true 
li(t.  e.,  nucleus-including)  animal   and  vegetable   cell,  every 
nimal-egg,  ia,  in  this    sense,  ab-eady  an  elementary  organ- 
ja,  composed  of  two  different  organs,  the  inner   nucleus 
■■nd  the  outer  cell-matter  (Plasma  or  Protoplasma).     Com- 
pared with  these  last  the  Monera   are   strictly  "organisms 
without  organs."     Only  in  a  physiological  sense  can  we  still 

'  ri  vpimtrrov,  the  Grst  of  all,   primordial.     '  Gcnerelle  Morpiiologie,' 
ml.  i,  pp.  aoa,  215  ;  vol.  ii,  p,  m. 


call  them  orgauisms;  as  individual  portions  of  organic  mat- 
ter, which  fulfil  the  essential  lif<^-fimctiona  of  all  organisms, 
nourishment,  growth,  ami  reproduction.  But  all  these  dif- 
ferent functions  are  not  yet  limited  to  different  parts.  They 
are  all  still  executed  equally  by  every  part  of  the  body.  If 
the  natural  history  of  the  Mouera  is  already,  on  these 
grounds,  of  the  highest  interest  as  well  for  mnrpholt^y  as 
for  physioI(^,  this  interest  will  he  still  more  increased  by 
the  extraordinary  importance  which  these  very  simple  or- 
ganisms possess  for  the  important  doctrine  of  spontaneous 
generation,  or  archegony,  I  have  shown  in  my  '  General 
Morphology '  that  the  acceptation  of  a  genuine  arche- 
gony (once  or  repeated)  has  at  present  become  a  logical 
postulate  of  scientific  natural  history.  Most  naturalists  who 
nave  discussed  this  question  rationally  believed  that  they 
must  designate  simple  cells  as  the  simplest  org'tnism  pro- 
duced thereby,  from  which  all  others  developed  them- 
selves. But  every  true  cell  already  shows  a  division  into  two 
different  parts,  i.  e.,  nucleus  and  plasma.  The  immediate 
production  of  such  [in  object  from  spontaneous  genera- 
tion is  obviously  only  conceivable  with  difficulty ;  but  it  is 
much  easier  to  conceive  of  the  production  of  an  entirely 
homogeneous,  organic  substance,  such  as  the  structureless 
albumen-body  of  the  Moiiera. 

On  these  grounds,  and  on  others  to  be  hereafter  discussed, 
it  seems  well  at  the  present  time,  now  we  are  just  at  the 
beginning  of  our  knowledge  of  these  very  interesting  pri- 
mordial forms,  to  put  together  everything  known  about 
them.  I  received  the  first  impulse  to  attempt  this 
monograph  from  a  series  of  new  observations  on  some 
hitherto  unknown  Monera,  which  I  had  an  opportunity  of 
making,  in  the  winter  of  1866—1867,  on  the  coast  of 
Lanzarole,  one  of  the  Canary  Islands.  Before  detailing  these 
observations,  I  think  it  advisable  to  give  a  short,  historical 
sketch  of  the  certain  information  hitherto  published  concern- 
ing Monera.  I  may  also  mention  that  I  restrict  myself  entirely 
to  true  Monera,  t.  e,,  to  naked  Plasma-bodies  without  nuclei, 
or  essential  organs;  and  that  I  shall  pay  no  regard  to  the 
Protoplasta,  distinguished  by  the  possessions  of  one  or  more 
nuclei  {Amcebce,  Arcellae,  &c.)  :  nor  to  the  Rhizopocia,  Sipho- 
nea,  &c.,  distinguished  from  these  latter  by  a  distinct  shell 
or  membrane. 

The  first  Moner  whose  natural  history  was  fully  investigated 
was  Prologenex  primordiulis,^  which  I  observed,  in  the  spring 

'  Ernst  HHeckel,  "On  tlie  Sarcode  Bodies  of  the  Rliiznpodi;"  'Zeil- 
iclirift  fur  TJsseiucli.  Zoalogk,'  1SG5,  xi  Bd.,  p.  360,  Taf.  xtvi,  Bg.  13. 
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1864,  in  the  Mediterranean,  off  Nice.     \\Tieii        mn 
lely  in  sea-water,  this  moner  looks  like  a  transpa    n     gl 
particle  of  mucuB,  of  about  Imm.  diamete     (  n  all 
limens  measure  only  O'l  mm,  diameter).     Only  abou    a 
iird    of  tlus   measurement   applies    to   the   inn  n   al 

portion  of  the  body,  the  humogeneous  solid  sarcode  ball, 
while  the  outer  two  thirds  consists  entirely  of  thousands 
of  fine,  radiating,  mucous  threads.  These  threads,  the 
so-called  pseudopods,  some  of  which  run  simple  and  some 
twisted  and  anastomosed  to  the  peripherj-,  radiate  im- 
mediately from  the  pcri|»hery  of  the  central  albuminous 
body.  They  show  throughout,  the  same  life-phenomena 
as  the  similar  sarcode  threads  of  the  true  Rhizopoda  (Acyt- 
taria  and  Radiolaria).  The  solidified,  albuminous  mass 
of  the  whole  body  was  in  continual  motion,  now  slower, 
now  faster,  which  was  easy  to  follow  by  the  passive  move- 
ments of  the  fine  and  usually  numerous  particles  scattered 
in  the  albuminous  mass.  The  sarcode  threads  constantly 
Taried  in  number,  form,  and  size ;  they  ramified  and  anasto- 
mosed, separated  again,  and  were  draivn  back  into  the  cen- 
tral, principal  mass.  In  short,  they  exhibited  exactly  the 
tame  appearance  which  has  been  so  often  and  fully  described 
by  Max  Schultze'  in  the  Poly  thai  am  ia,  and  by  myself  in  the 
]^idiularia^.  Nourishment  was  also  taken,  by  the  Proto- 
^nes,  in  the  same  manner  as  by  the  last-named,  true  Rhizo- 
poda. Smaller  bodies  CDIatomacece,  unicellular  Algee,  &c.) 
remained  hanging  on  the  glutinous  surface  of  the  albumen 
threads,  if  they  accidentally  came  in  contact  with  them, 
they  were  surrounded  by  them,  and  then  slowly  drawn  into  the 
central  albuminous  mass.  Larger  bodies,  such  as,  for  ex- 
ample, Peridinia?  (\.  c.  fig.  2),  were  finally  entirely  sur- 
rounded by  the  body  of  the  Protogenes;  aftei  wards,  certain 
contents  of  the  victim  were  first  assimilated ;  and  the  Pro- 
togenes then  immediately  moved  away  from  the  indigestible 
shell.  In  a  shallow  watch-glass,  with  a  little  sea  water  left 
standing  for  some  time,  the  Protogenes  spread  itself  out  at 
the  bottom  in  the  form  of  a  thin,  hyaline,  mucilaginous  plate. 
This  plate  had  very  irregular,  jagged  outlines,  and  a  dia- 
meter of  from  3  to  4  mm.  But  the  most  important  point 
■which  I  could  ascertain  respecting  the  Protogenes  was  its 
iproduction  by  spontaneous  fission.  This  was  accomplished 
[l>y  a  simple  dlWsIon  of  the  globular,  mucila^nous  body  into 

s  Scbulize,  'On  the  OrganiHm  of  tbe  Foljlhslamia,'  Leipslg,  1S54, 
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'  Erast   Uocckel,  'Die  Radiolarien,  eiae  UoDOgrapliie,'  Berlin,  1363, 
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formation  of  sporules  had  been  observed.  Tlie  homo- 
iMUa  plasma  body  of  this  species  lives  in  decapng 
-llBe,  and  resembles  a  small  Actinophrys,  or  a  smaU 
rha  porrecta,  without  nucleus,  and  without  contractile 
vesicles,  AVhen  it  assumea  the  stationary  condition,  it  con- 
tracis  itself  into  a  roundish  plasma  body,  which  then  be- 
comes surrounded  with  a  menibrauc  {encysted).  Then  the 
bodybreais  up  into  a  great  number  of  homogeneous  sporules, 
'hich  are  spindle-shaped  and  very  contractile,  and  move 
^  bout  with  a  serpentine  motion,  like  an  Anguillula,  by 
means  of  one  or  two  rather  long  cilia.  Several  sporules 
often  adhere  (by  growing  together),  and  form  a  plasmodium, 
which,  after  taking  nourishment.,  returns  to  the  stationary 
condition  (Cienkowski,  1.  c.  p.  313,  tab.  xii,  fiRs.  1 — 5.) 

The  genus  Vampyrella  docs  not  reproduce  itself  by  sporules, 
but  hy  t«-o  or  four  actinophrys- like  buds.  The  homoge- 
neous plasma  body  is  distinguished  by  its  brick-red  colour. 
Cienkowski  defines  three  different  species  of  thia  genus. 
Vampyrella  tpirogyree  (1.  c.  figs.  44 — 56)  forma,  in  the 
filalionary  condition,  globular  bladders,  whose  thin  membrane 
encloses  a  homogeneous  red  plasma  body.  This  separates, 
by  division,  first  into  two,  then  into  four  germs,  which 
weak  through  the  outer  envelope,  and  then  move  about  like 
red  AmoebsB,  with  pointed  processes  of  very  various  form. 
These  germs  bore  through  the  cell-walls  of  the  Sjnrogyra, 
with  their  pointed  pseudopods,  whereupon  they  draw  out 
the  plasmic  contents,  and  absorb  them  into  themselves. 
The  green  contents  of  the  former  receive,  by  digestion,  a 
Tf-d  colour.  In  the  same  way  Vampyrella  pendula  (1.  c.  p. 
221,  figs.  57 — 63)  bores  into  the  cells  of  other  algw 
(QidogoniK,  Bulbochtetse),  and  sucks  out  their  plasma.  It 
is  distinguished  by  a  thread-like  process,  which  proceeds 
from  the  plasma  body  of  the  pear-shaped  cyst,  through  its 
pointed  stem  to  the  base,  and  by  the  want  of  granular 
currents  in  the  actinophrys-like  pseudopods.  Vampyrella 
rorax,  a  third  species,  lives,  on  the  contrary,  on  Dtatomaceie, 
Euglente,  and  Uesmidiacea;,  which  its  formless  plasma  bo<iy 
envelopes,  and  then  forms  cysts  of  very  various  form  and 
size  (1.  c.  p.  333,  figs.  64—73). 

Finally,  in  my  'General  Morphology'  (vol.  i,  p.  133) 
I  have  described  a  small  Amoeba-like  Moiicra,  under  the 
name  of  Protamieba  primitiva,  which  is  distinguished  from 
the  previously  mentioned  Monadirue  of  Cienkowski,  by  re- 
producing itself  by  fission  alone,  without  previously  passing 
into  a  stationary  condition,  or  encysting  itself.  In  this  re- 
spect it  resembles  Proloyettet  primordialU,  from  which,  how- 

VQl,.  IX. NEW  SEK.  c 


ever,  it  is  distinguisbed  by  the  sliort,  blunt,  and  non-confluent 
jiaeudopods.  The  more  precise  clcscriptioii  of  this  Protamaba 
will  be  given  below. 

In  tbe  year  1866  Richard  Greef  observed  several  Monera 
on  the  coast  at  Ostend  very  similar  to  my  Protogenes  primor- 
dialia,  and  like  it  of  considerable  size.  He  has  shown  me 
numerous  drawings,  which  show  very  great  variations  in 
form,  like  the  plasmodia  of  Myxomyceta.  The  particulars 
are  not  yet  published. 

As  I  spent  three  months  in  the  winter  of  1866-67  at 
Lanzarote,  one  of  the  Canary  Islands,  to  make  observations 
on  the  lower  marine  animals,  my  investigations  were  directed 
towards  the  Hydromedv^a  and  the  true  Rhizopoda,  and 
especially  to  the  Monera,  and  my  expectations  of  meeting 
with  some  were  not  disappointed.  The  Protomyxa  figured  on 
Plate  IX,  and  the  Myxastrum  represented  on  Plate  X,  enrich 
the  natural  history  of  these  very  simple  organisms  with  new 
forms.  It  is  probable  that  Monera  are  very  ividely  dis- 
tributed, and  it  is  likely  that  they  eonstantly  arise  from 
spontaneous  generation.  The  greatest  difficulty  in  searching 
for  them  is  their  first  recognition,  as  most  observers  are  not 
prepared  to  recognise  in  the  small,  formless,  thoroughly 
homogeneous  slimy  atom  an  independent  and  fully  developed 
organism.  May  I,  therefore,  warmly  recommend  the  Monera 
to  the  special  observation  of  microscopical  observers. 


II. — Descriptions  of  new  Monera, 


1.  Protomyxa  auraniiaca. 
Sec  Plate  IX,  figa.  1—12. 

On  many  of  the  Coast-lines  of  the  Canary  Islands  the 
spirally  twisted  calcareous  shells  of  Spirula  Peromi  are 
found  thrown  up  by  the  sea  in  large  quantities.  I  found 
them,  for  example,  heaped  up  in  particular  abundance  on 
the  south-east  coast  of  the  island  Lanzarote  on  the  small  flat 
banks  of  the  island,  and  on  the  isthmuses  which  lie  before  the 
seaport  town  of  Puerto  del  Arrecife,  and  partially  surround 
the  harbour,  Driring  my  three  months'  residence  in  Arrecife 
I  confidently  hoiM?d  to  obtain  living  specimens  of  this  re- 
markable Cephalopod,  or,  at  least,  snch  as  would  be  fit  for 
anatomical  examination,  as  our  knowledge  of  the  softer  parts 
of  its  body  is  extremely  incomplete.  I  oflered  the  fishermen 
of  Arrecife  a  high  reward  if  they  would  bring  me  a  live  or 


E^ntu^acad  body  of  a  Spinila.  This  was  just  as' 
unavailing  as  the  many  searches  which  my  three  travelling 
rompanions  and  I  made  on  our  marine  excursions,  and  among 
the  masses  of  Spirula  thrown  upon  the  shore.  It  is  certain 
thai  ibe  Spirula  only  reaches  the  Canary  Islands  very  rarely, 
if  at  all,  in  a  living  state,  since  all  the  fishermen  uniformly 
a&sured  us  positively  that  the  well-known  Spirula  shells  were 
always  dead,  and  that  they  never  enclosed  or  were  inhabited 
by  B  living  animal.  All  that  I  could  procure  were  some 
white  remains  of  the  encompassing  mantle,  adhering  to  a 
few  shells  which,  however,  did  not  enable  me  to  ascertain 
anything  of  the  structure  of  the  body  of  the  Spirula,  These 
unsatisfactory  remains  were  frequently  driven  into  the  har- 
bour of  Arrecife,  and  on  some  days  a  strong  south  wind 
would  drive  ashore  unusually  large  quantities  of  empty 
Spimla  shells,  along  with  numerous  Physalia,  and  Velella, 
and  other  pelagic  animals  of  the  island  Lanzarote. 

Althougli  my  hopes  respecting  the  Spirula  itself  were  not 
fiilfilled,  I  nevertheless  found  on  the  empty  calcareous  shells 
of  this  cephalopod  driven  ashore  in  January,  1867,  a  Pro- 
tozoan organism  of  the  Moriera  group,  which  was  of  the 
greatest  interest  to  me,  and  whose  life-history  I  have  delineated 
on  Plate  IX. 

As  I  sought  carefully  for  some  remains  of  a  mantle  still 
adhering  to  the  shells,  among  a  great  quantity  of  Spirula 
shells  which  were  floating  on  the  surface  of  the  harbour  of 
Arrecife,  and  which  I  had  drawn  up  in  a  bucket  along  with 
Phytalia,  Abyia,  Hippopudiua,  and  other  jielagic  animals,  I 
noticed  an  empty  Spirula  shell,  whose  ordinary,  shining  por- 
celain-white was  obscured,  in  several  places,  by  small  red 
flakes.  Under  a  strong  lens  these  flakes  were  seen  to  be 
partly  in  groups  of  thickly-placed  very  small  red  dots,  and 
partly  in  extremely  fine  ramifying  arborescent  figures. 

The  red  dots  were  easily  detached  from  the  surface  of  the 
Spirula  shell,  with  needles,  under  the  dissecting  microscope. 
With  a  higher  magnifying  power  each  dot  resolved  itself 
iiilo  a  tolerably  opaque,  orange-red  ball,  covered  with  a 
iliick  structureless  membrane.  The  diameter  of  the  whole 
Itridy  measures  in  most  015  ram.,  in  the  largest  02  mm.,  in 
the  smallest  0-12  mm.  (PI.  IX,  fig.  1).  The  membrane  of 
the  ball  appeared  entire,  structureless,  glassy,  colourless,  and 
translucent.  Only  a  number  of  (from  five  to  ten)  very  fine 
parallel  stria;  were  to  be  noticed,  which  ran  concentrically 
round  the  centre  of  the  ball,  apparently  indications  of  the 
separation  of  the  structureless  mass  into  layers.  Kadiating 
■  jUiite,  pore-like  formations,  or  other  openings,  were  not  ob- 


servable  in  tlie  membrane  of  the  bail.  The  base  also  by 
which  it  was  attached  to  the  Spirula  shell  {apparently  only 
very  looeelj)  showed  nothing  particularly  remarkable.  The 
consistence  of  the  membrane,  as  far  as  it  could  he  ascertained 
from  the  pressure  of  the  overlying-glnss,  was  that  of  a  tole- 
rably tough  and  very  elastic  jelly,  somewhat  comparable  to 
that  of  the  umbrella  of  the  firmer  Medusee ;  for  instance, 
those  of  Trachynema  and  Rkizostoma.  Like  the  latter,  this 
membrane  showed  itself  very  indifferent  to  reagents ;  it 
was  not  coloured  hy  the  application  of  carmine,  nor  by 
iodine  and  sulphuric  acid.  After  lonfj  remaining  in  iodine 
it  became  of  a  pale  yellow.  Acetic  acid  did  not  much  alter 
it,  nor  did  any  of  the  mineral  acids.  In  caustic  potash 
it  swelled  up  and  dissolved  slowly. 

The  orange-red  contents  of  the  balls  appeared  in  unin- 
jured specimens  within  the  closed,  globular  membrane,  as 
a  thoroughly  homogeneous,  consistent,  obscurely  granulated 
mass,  in  which  might  be  observed  very  numerous,  exceed- 
ingly fine  particles,  and  a  small  quantity  of  strongly  refract- 
ing red  grains.  On  moderate  compression  with  the  stage- 
glass,  the  halls  allowed  themselves  to  be  pretty  strongly 
compressed  sphcroidally,  and  took  the  shape  of  a  double 
convex  lens  of  0'3  mm.  diameter.  On  relaxation  of  the 
pressure,  they  expanded  again  to  their  former  globular  form. 
The  opaque  centre  of  the  balls  became  under  pressure  more 
transparent,  without,  however,  exhibiting  any  structure. 

My  first  impression  that  the  balls  were  eggs  already  ap- 
peared to  me  wholly  improbable,  as  there  was  no  appearance 
of  a  germ-cell  (nucleus)  throughout  the  homogeneous  con- 
tents. It  was  soon  entirely  set  aside  by  the  different  stages 
of  development  exhibited  by  several  of  the  balls,  as  well 
aa  by  the  behaviour  of  the  contents  when  pressed  out  of 
the  balls. 

While  in  most  of  the  balls  the  contents  lay  everywhere 
thickly  on  the  inside  of  the  membrane,  and  entirely  filled 
the  interior  of  the  whole  membranous  envelope,  in  some  iti- 
dividuals  the  contents  were  a  little  retracted  and  apparently 
thickened;  and  a  space  filled  with  a  clear  fluid  interposed 
between  the  membrane  and  the  thickened  contents  (fig.  S), 
In  some  balls  the  edge  of  the  central  thickened  orange-red 
mass  was  a  perfectly  defined  and  regular  boundary  line.  In 
others,  on  the  contrary,  it  appeared  to  be  regularly  indented. 
There  were  about  twenty  indentations  to  be  seen  on  the 
edge  of  the  red  ball.  On  examination  of  the  surface  it 
appeared  that  these  indentations  were  the  indication  of  a 
regular  scries  of  convex  eminences  on  the  entire  surface  of 
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thickened  ball.  Lastly,  other  balls  which  were  i,-^  - 
lUy  further  developed  showed  plainly  that  these  indeota- 
[iSoas  were  not  merely  oa  the  surface  of  the  tliickcaed  con- 
teats,  but  were  only  the  external  sign  of  the  breaking  up  of 
the  whole  globular  orange-red  mass  into  a  great  number  of 
small  balls.  In  the  most  developed  individuals  the  entire 
orauge-red  contents  of  the  balls  was,  indeed,  divided  into 
nothing  else  but  small  balls  of  0017  mm.  These  lay 
scarcely  pressed  together, and  touched  each  other  only  slightly, 
BOmetluug  like  a  heap  of  cannon  balls.  Again,  they  had 
uoved  apart  from  each  other  in  such  a  way  that  thoy  no 
longer  filled  up  the  entire  hollow  of  the  sphere,  but  were 
much  more  separated  from  each  other  by  a  small  quantity 
of  the  clear  fluid  which  had  pre\'ioiisly  collected  between 
the  hyaline  membrane  and  the  thickened  contents  (fig.  3). 
The  number  of  fmall  orange-red  balls  which  resulted  6:om 
the  dissolution  of  the  original  large  ball  was  about  two  hun- 
dred at  its  subsequent  bursting. 

Next,  I  attempted  to  arrive  at  a  closer  knowledge  of  the 
,nge-red  contents  of  the  undivided  balls  by  bursting 
le  membrane.  This  was  easily  effected.  As  sooa  as  the 
pressure  of  the  covering-glass  had  exceeded  a  certain  point,  the 
membrane  burst  usually  in  one  place,  rarely  in  several  at 
once  ;  and  the  orange-red  contents  oozed  slowly  out.  The 
hyaline  structureless  membrane  remaining  in  a  very  wrinkled 
condition. 

The  solid  contents  of  the  balls,  which  had  the  moderate 
consistence  of  the  organic  plasma  or  protoplasma,  issued 
from  the  burst  fracture  very  slowly  and  gradually ;  and 
spread  itself  out  between  the  stage-glass  and  the  cover- 
ing-gluss,  BO  that  the  edges  appeared  like  roundish  obtuse 
patcTieE  of  dissimilar  size.  By  cautious  shifting  of  the 
covering-glass,  it  was  tolerably  easy  to  move  the  trans- 
Mrcat  shrivelled  and  collapsed  jelly-like  envelope  of  the 
Durst  ball  oa  one  side,  so  that  the  orange-red  contents  lay 
isolated  under  the  covering-glass.  On  the  application  of 
moderate  pressure,  it  appeared  like  a  shapeless,  roundish  mass, 
whose  edge  fluctuated  about  in  irregular  projections  of  dif- 
ferent size;  some  projections  appeared  to  be  notched.  It 
was  plain  at  the  first  glance  that  the  whole  mass  was  struc- 
tureless and  homogeneous.  Only  a  very  large  quantity  of 
the  already  mentioned  very  fine  punctiform  particles  and 
a  smaller  number  of  larger  globular  granules  were  scattered 
through  the  completely  homuge neons  substance.  The 
latt<?r  was  throughout  the  whole  mass  of  a  pale  reddish 
iloui;  US  well  as  at  the  edge,  where  it  only  spread  out  as 
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a  very  thin  layer.  The  bright  orange-reil  colour  of  the 
whole  balls  was  apparently  chiefly  caused  hy  the  orange-red 
and  rather  strongly  shining  granules. 

The  chemical  examination  of  the  pale  reddish  yellow 
structureless  body  substance  soon  showed  it  to  be  of  an 
albuminoua  nature.  It  showed  the  same  reactions  which 
are  presented  in  a  similar  manner  by  the  plasma  or  proto- 
plasma  of  Cytodix,  and  Che  cells  of  animals,  protozoa  and 
plants.  Carmine  coloured  the  whole  mass  dark  red,  iodine 
dark  brown.  Mineral  acids  produced  a  granular  coagula- 
tion. Nitric  acid  coloured  the  plasma  dark  yellowish  brown ; 
sulphuric  acid,  verdigris-green.  The  last  reaction  reminded 
me  of  the  similar  colouring  of  the  pigments  of  the  Acantho- 
metra  by  sulphuric  acid.  The  larger  as  well  as  the  smaller 
granules  in  the  structureless  ground  substance  were  not 
affected  by  potash,  while  the  plasma  slowly  dissolved  in  it. 
There  was  not  the  slightest  trace  of  any  differentiation  or 
structure  in  the  empty  exuded  plasma. 

The  further  developed  balls  which  contained  a  great  quan- 
tity of  little  orange-red  bodies,  instead  of  the  large,  homoge- 
neous plasma-hall,  were  also  tolerably  easy  to  burst.  Their 
structureless  envelope,  however,  was  somewhat  harder  and 
more  consistent.  The  orange-red  contents  which  exuded 
from  the  burst  envelope  separated  in  water  into  single  par- 
ticles, which  were  easily  separated  from  each  other.  The 
single  balls  were  all  of  the  same  size,  of  0017  mm.  diameter. 
They  were  entirely  naked  and  uncovered,  formed  simply 
and  solely  of  the  reddish  yellow  plasma,  in  which  were  sus- 
pended a  quaufily  of  very  fine  and  small  shining  orange- 
red  particles.  The  larger  reddish  yellow  and  red  globular 
granules,  which  were  dispersed  through  the  plasma  of  the 
undivided  balls,  were  entirely  absent  here.  They  were  also 
wanting,  too,  in  those  balls  in  which  the  furrows  on  the 
surface  showed  the  commencement  of  the  separation  of  the 
plasma  into  smaller  balls.  There  was  as  little  trace  of  a 
nucleus  or  of  a  contractile  vesicle  in  the  small  balls  as  in 
the  large  undivided  balls. 

The  small  orange-red  balls,  which  were  apparently  pro- 
duced by  the  division  of  the  one  large  plasma  ball,  showed 
no  movement  during  my  first  examination.  Instead  of  this, 
am<Eba-like  motions  soon  afterwards  commenced  in  one  of 
the  large  undivided  orange-red  balls,  which  I  had  vrith 
great  care  freed  from  their  structureless  euvelope,  not  by 
bursting  them  under  the  microscope  by  the  pressure  of  the 
covering-glass,  but  by  piercing  and  tearing  them  with  two 
pointed   needles  in  a  watch-glass  with   sea  water.     How- 


araoeba-like  movementfi  were  not  particularly 
raptj  and  soon  ceased.  They  were  uot  to  be  compared 
with  the  rapid  motions  of  the  pretty  slclltir  and  arborescent 
^gures  which  I  ha<l  remarked  with  the  orange-red  balls  in 
^^-    white  Spirilla    shell,    and  which    I    am  just    about   to 

;ribe. 
Examined  by  a  low  magnifier  and  by  direct  light  these 
fnrms  had  a  very  pretty  appearance.  The  opaq^ue,  shining, 
white  porcelain- like  Spirula  shell  looked  as  ii'  it  was  adorned 
with  scattered,  etar-shnped  re<idish- yellow  pigment  cells, 
like  those  which  are  so  common  in  the  skin  of  the  lower 
vertebrata  (fishes,  amphibia].  Each  star-like  fiake  con- 
tained an  irregular,  roundish,  central  mass  of  about  0'^  to 
03  mm.  in  diameter,  and  a  number  (usually  from  five  to  ten) 
of  large  branches  which  radiated  from  the  central  mass,  and 
moved  very  finely  and  prettily.  On  the  application  of  a 
stronger  ]jower  a  change  of  form  was  observable  both  in  the 
centra]  mass  and  in  the  branches  and  their  twigs,  which 
was  produced  by  the  spontaneous  contraction  of  the  starlike 
body.  One  might  have  thought  that  he  had  chromatophores 
before  his  eyes  on  the  surface  of  the  Spirula,  But  no  trace 
of  a  mantle  remained  on  the  completely  naked,  apparently 
long  wave-tossed  Spirula  shell ;  and  I  therefore  recognised 
in  the  prettily-a freaked  body  a  large  organism  allied  to  the 
Rhiznpoda.  In  order  to  examine  it  better  by  reflected  light 
it  was  absolutely  necessary  to  detach  it  from  the  opaque 
Spirula  shell.  Several  attempts  to  detach  it  with  a  fine 
cataract  needle,  or  to  raise  it  with  a  thin  splinter  of  the 
shell  itself,  failed  totally.  I  brought  under  the  microscope 
only  small  shapeless  fragments  of  the  reddish-yellow  proto- 
plasma.  I  therefore  laid  two  larger  fragments  of  the  shell 
which  had  each  a  reddish-yellow  star  adhering  to  them,  in 
a  ttballow  watch-glass  with  sea  water  which  I  covered  with 
another  watch-glass,  and  put  aside  in  a  damp  room.  My 
intention  of  inducing  the  Rhizopod  to  creep  down  suc- 
ceeded with  one  specimen  in  a  few  hours ;  with  two  others 
next  day ;  and  I  had  now  the  pleasure  of  examining  at  my 
leisure  this  remarkable  organism  which  had  moved  from  the 
Spirula  shell  into  the  watch-glass,  and  had  expanded  itself 

re  (fig.  11,  12).     Each   star-shaped  body   now   showed 

ire  plainly,  with  the  aid  of  a  stronger  magnifying  power 
vithout  a  covering -glass,  a  beautiful  plasma  or  sarcode  net,  as 
fully  developed,  and  with  as  numerous  meshes,  as  is  found 
among  the  Polythalamia  and  Radiolaria,  Myxomyceta  and 
Lieberkuhnice. 

The  central  plasma  mass  formed  a  flat,  transparent  disc,  of 
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irregular  ruuadUh  but  neurly  circular  outliae,  and  of  about 
02  to  O'S  mm.  in  diumeter.  On  tlie  edge  it  projected  from  six 
to  eigbt  stout  protoplasitta  stems,  each  of  which  ramified  into 
a  very  slender  tree.  These  stems,  of  from  001  to  0  03  mm. 
diameter  at  the  base,  forked  immediately  into  two,  rarely 
into  three,  branches,  which,  after  running  a  short  distance, 
again  forked,  and  so  on.  At  each  division  the  diameter  of 
the  forked  twigs  was  conspicuously  less,  so  that  each  branch 
was  usually  not  half  so  strong  as  the  next  stronger  branch  of 
the  preceding  series.  The  branches  were  nearly  all  slightly 
and  delicately  curved,  seldom  quite  straight.  The  neigh- 
bouring branches  of  the  third  or  iburth  series  already  began 
to  unite ;  and  the  anastomoses  of  the  branches  always  be- 
came more  numerous  towards  the  periphery,  so  that  the 
outer  branches  formed  a  nearly  coherent,  peripheral,  Bar- 
code net.  The  form  of  the  anastomosis  was  very  irregular, 
being  towards  the  periphery  more  and  more  crescent- shaped, 
and  at  the  basement  more  irregularly  polygonal.  On  the 
whole,  the  plasma  net  was  very  similar  to  that  which  Claparede 
has  fi^^ured  in  his  Lieberkahma  IVageneri} 

The  reddish- yellow  c^olour  was  most  intense  in  the  centre 
of  the  body ;  which  also  appeared  to  display  tlie  thickest 
layer  of  plasma;  and  in  the  principal  stems  which  branched 
from  the  periphery.  Near  the  latter  the  colour  was  always 
fainter;  and  the  finest  twigs  seemed  coloured  pale  reddish 
yellow.  The  colour  was  nowhere  so  intensely  orange  red  as 
in  the  previously  described  baUs.  As  iu  the  last,  the  colour 
here  also  arose  from  a  diffused  reddish  yellow  of  the  struc- 
tureless ground  substance,  as  if  produced  by  a  lively  yellow- 
ish-red tint  of  the  grannies  therein  suspended. 

The  central  disc-shaped  mass  of  the  body,  as  well  as  the 
projecting  branches  and  their  twigs,  were  entirely  transpa- 
rent, and  also  plainly  showed  with  the  greatest  clearness  and 
under  the  strongest  magnifier  that  the  entire  mass  of  the 
body  was  entirely  structureless  and  homogeneous,  without 
any  combination  of  cells  or  cellular  forms.  This  fact  was 
proved  by  the  finer  and  coarser  red  granules,  which  streamed 
here  and  there  in  the  sarcode  not,  as  well  as  by  the  foreign 
bodies  and  food  (namely,  Diatomacea?^  dispersed  here  and 
there  in  the  plasma.  These  last  were  also  seiased  like  the 
red  granules,  and  carried  away  passively  by  the  current  which 
was  caused  by  the  active  movements  of  the  albumiuous 
molecules  of  the  homogeneous  plasma.  In  their  chemical  com- 
position the  albuminous  bodies  of  the  plasma  or  the  sarcode 

'  Ciapaiedc  aad  LacliTDann,  '  Etudes  sur  les  Infusoires  et  les  Rliizopodes 
(1858),  vol.  i,  p.  464,  pi.  xiiiL 
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■re  not  diffeient  from  tliose  of"  the  red  balls  which  were 
'viouely  described,   and    showed  precisely  ihe    same    re- 
ions.     The  appearance  of  currents  of  the  sarcode,  or  of 
&ve  plasma  (prutoplasma),  particularly  as  they  manifest 
oselves   ia   the  true  Rhizopoda  (Acyttaria  and  Kadio- 
■ia),  have  been  for  the  last  thirty-three  years  so  carefully 
amined  and  so  universally  known,  that  it  would  be  super- 
tuous  lo  re-describe  it  iik  detail  in  the  organism  before  us. 
Dujardiii'  and  Max  Schultze'  in  the  Polythalaraia,  Clapu- 
rude    and   Lachmaun   in   ActiiiopliryE,  Acanthometra   aud 
lieberkiihnia,*  Johannes  Miiller,*  and  myself  in  tlie  Rudi- 
olaria,  De  Bary, '  and  Cienkowski'  in  the  Myxomycetje, 
bare   so   consistently  described   and   so   fully   figured   this 
Tery  interesting  and  important  plienomeua,  that  theie  can 
be  no  longer  any  doubt  of  its  real  existence  and  frequent 
occurrence.     However,  since  18(i2  Reichert  has  attempted 
in  numerous   pa[>ers    to   show    its  impfjssibility,  and    that 
the  discoveries  and  observations  of  all   the  abovtt-mentiuncd 
tsturalists  were  false,  because  iticunsistent  with  his  dogmatic 
'italistic  ideas   of  nature.     1   have   already  shown  in  my 
ipcrs  on  the  saicode  body  of  tlic  Ehizopoda   the  entire 
luiidlessneos  and   perversity  of  Reichert's   assertions.     I 
Aiould  not  have  atludeil  to  the  subject  here  if  Reichert  hud 
not,  in  a  recently  published  large  treatise,  himself  accepted 
the  plasma  theory  of  the  sarcode  which  he  had  attacked,  and 
attempted  so  to  misrepresent  the  matter,  that  he  Gccms  to 
represent  himself  aa  the  special  discoverer  of  the  pheno- 
menon   which  he   formerly  declared  to  be  impossible,  but 
which  was  in  fact  long  ago  fully  demonstrated.     The  follow- 
ig  (III)  portion  of  my  treatise  will  discuss  this  matter  more 
irticularly. 

The  orange-coloured  Rhizopod-like  organism  which  I 
found  on  the  Spirula  shell,  aud  which  I  propose  to  desig- 
nate Protojnyxa  auranliaca,  shows  the  phenomenon  of  the 
sarcode  currenl  in  the  most  remarkable  manner.  Its  red- 
dish-yellow aarcode  is  to  a  considerable  extent  semiliquid, 
lewhat  as  in  Thalassicola  among  the  Uadiolaria,  in  Gro- 
Dujudin,  "Oburratious  nouvelbs,  &c. ;"  '  Aunalca  des  Sciences  Nat.,' 

iSr.,  torn,  iii.,  p.  112,  et  seq. 
Jiat  Schultie,  1.  c,  p.  10,  et  »eq, 
CUpaiMe  ct  Lacbmsnn,  I.  c,  vol.  i,  p.  416  and  464. 
*  Johannes  Miiller,  "Uet>er  dieTlialaKsicoUen,  Foljojatiosn  und  Aeantho- 
metcen ;"  '  Abliundl.  der  Berlin  Akad,'  ISSS,  p.  3,  et  seq. 

'  Ernst  Uaeckel,  '  Die  Radiolarien,'  pp.  89—126  sud  pp.  137—159. 
De  Bary,  "  Die  Mjcelozoen ;"  '  Zeit»clirift  fiir  wisaensch.  Zool.,'  1860, 
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'  Cienkowski,    '"  Zur    EutwickclungBiteaeliiclile    der    Mjnomjoeteu" ; 
"Priogibeima  J&lubuclier  fur  wtsaemcli.  Bolanik,'  iii,  p.  325,  et  aeq. 


42 

mia  among  the  Acyttaria,  or  in  Physarum  among  the  Myxo- 
mycetie.  The  numerouB  scattered  red  granules  which  are  set 
in  motion  by  the  reciprocal  movements  of  the  disarranged 
plasma  molecules,  and  arc  passively  carried  away  by  the 
active  sarcode  current,  allowed  the  courses  of  the  current  to 
be  very  clearly  traced.  These  courses  have  no  fixed  direc- 
tion, and  are  in  continual  change.  With  the  larger  stream- 
threads  one  could  often  plainly  notice  a  centriftigal  close  to 
a  centripetal  stream.  The  rapidity,  direction,  and  strength 
of  the  streams  varied  continually.  The  broad  polygonal 
sarcode  patches  which  were  easily  seen  to  furm  at  the  anas- 
tomosis of  two  branches  of  the  stream  appeared  and  dis- 
appeared; and  thus  showed  with  remarkable  clearness  the 
thoroughly  homogeneous  character  of  the  entire  contractile 
plasma  substance.  Nothing  could  be  perceived  of  a  division 
mto  a  thicker  outer  layer  and  a  thinner  fluid  inner  layer,  as 
occurs  in  many  Khizupoda  and  Myxomyeette. 

Besides  the  numerous  red  granides,  other  larger  foreign 
bodies  were  carried  away  by  the  sarcode  current ;  those  had 
been  taken  as  nourishment,  especially  pelagic  infusoria  and 
Diatomacece,  whicli  form  the  chief  nourishment  of  the  Proto- 
myxa.  The  indiridual  represented  at  fig.  11  had  devoured 
two  Isthmiic  and  three  Tinlinnoidie  with  a  siliceous  net- 
work (two  Dictyocysta  elegoTis  and  one  D.  mitra),  and  was 
nevertheless  already  again  on  the  point  of  drawing  a  Peri- 
dinium  into  its  body.  Food  was  taken  in  the  same  way  as 
in  the  true  Hhizopoda.  The  process  of  taking  food  could 
plainly  be  followed  with  free  swimming  DiatomaceEe,  which 
I  placed  in  the  watch-glass  containing  the  Protomyxa.  As 
soon  as  a  stretched-out  plasma  thread  came  in  contact  with 
one  of  these  bodies,  a  stronger  flow  of  plasma  to  this  side 
followed.  Neighbouring  threads  gathered  round  and  coa- 
lesced with  the  first.  In  a  short  time  the  siliceous  cell  of 
the  diatom  was  surrounded  by  a  layer  of  protoplasma,  and 
was  now  drawn  into  the  central  mass  of  the  body  by  retrac- 
tion of  the  divided  plasma  threads.  The  digestion  of  the 
prey  consisted  simply  in  an  extraction  and  assimilation  of 
the  yellowish -brown  plasma  contents  of  the  siliceous  cell. 
The  siliceous  membrane  of  the  prey  did  not  seem  to  be  at 
all  afltcted  ;  and  the  empty  shell  was  again  rejected  by  the 
contraction  of  the  soft,  central  mass. 

{To  bf  continued.) 


■  the  Colouring  Mattkus  of  Blde  Decayer  Wnon.    By 
H.  C.  SoRBV,  F.R.S. 

Decayed  wood,  coloured  blue  by  the  spawn  of  Pesiza 
teruffnosa  (sec  '  Quart.  Journ.  of  Science/  V,  239.)  contains 
several  colouring  matters.  None  of  these  are  sensibly  solu- 
ble in  water,  but  they  are  dissolved  by  alcohol  with  varying 
facility,  so  that  they  may  be  separated  with  a  little  care.  On 
digesting  with  the  aid  of  heat  a  portion  of  the  wood  in  a 
moderate  quantity  of  alcohol,  a  solution  of  dull  neutral  tint 
b  obtained,  and  the  woixl  is  left  of  a  bluer  green.  On  agi- 
tating the  alcoholic  solution  with  bisulphide  of  carbon,  that 
liquid  abstracts  a  small  quantity  of  a  yellow  colour,  which 
does  not  present  any  facts  of  particular  interest.  The  alco- 
holic solution  is  a  mixture  of  a  claret  colour,  very  easily 
dissolved  by  alcohol,  and  a  blue,  soluble  with  much  greater 
difficulty,  so  that,  on  evaporating  to  dryness  and  rediasolving 
in  a  little  alcohol,  the  blue  colour  is  left  and  the  claret  dis- 
solved, which  may  be  still  further  purified  by  evaporating  to 
ilryness  and  redissolving  a  second  time.  It  is  then  of  a 
decided  claret  colour,  with  no  trace  of  blue  or  green,  and  the 
spectrum  shows  a  strong  absorption  at  the  blue  end,  gradually 
becoming  less  towards  the  red.  Adopting  the  scale  and 
nomenclature  described  in  my  paper  in  the  '  Proceedings  of 

the  Koyal  Society,"  the  spectrum  is  about  3f...9 11  — . 

The  addition  of  a  little  ammonia  turns  it  green,  and  deve- 
lops an  absorption  band  in  the  orange,  the  centre  being  at  S. 
Citric  acid  restores  it  to  the  original  state,  unless  so  much 
ammonia  has  been  added  as  to  produce  decomposition.  Sul- 
phite of  soda  has  no  cflect  on  an  acid  solution,  so  that  the 
colour  may  be  described  as  C  al^  am,  (3).  I  have  not  yet  met 
with  such  a  colour  in  any  "iher  substance. 

The  blue  colour  may  be  obtained  in  greater  purity  by 
^gesting  the  wooil  several  times  in  fresh  alcohol,  so  as  to 
remove  all  the  claret  colour,  when  at  length  a  clear  blue- 
green  solution  is  obtained,  which,  however,  is  only  pale.  The 
spectrum,  aa  seen  in  a  tube  two  inches  long,  shows  a  well- 
marked  absorption  band  in  the  red  at  1^,  with  a  small 
amount  of  the  extreme  blue  partially  obscured.  On  adding 
ammonia  the  colour  is  changed  to  a  dull  yellow,  and  the  baud 
removed ;  but  it  is  evidently  decomposed,  since  citric  acid 
^does  not  restore  it  to  the  former  slate.  A  small  quantity  of 
ric  acid  added  to  the  original  only  serves  to  make  it  a 
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clearer  blue.  Sulphite  of  soda  has  no  effect  on  an  acid  solu- 
tion, and,  therefore,  the  colour  is  C  alj  (1^) .     I  have  not  yet 

met  with  this  in  any  other  substance,  and  it  is  interesting  as 
being  one  of  the  very  few  blue  colours  soluble  in  water  or 
alcohol  which  belong  to  my  group  C.     These  are  as  folloms : 

Phyco-cyan  ^  C  aq^  (2^  4^) 

Blue  colour  from  the^p  HiSM 
{Lowers  of  Salvia  patens  J  ^o  \.  *  .?' 
Aniline  blue  C  al,  (3|). 

When  the  alcoholic  solution  of  the  blue  of  the  wood  is 
diluted  with  water  and  agitated  with  ether  it  is  precipitated 
from  the  solution,  and  collects  at  the  line  of  junction  of  the 
water  and  supernatant  ether ;  but  when  agitated  with  ben- 
zole this  liquid  rises  to  the  top  coloured  blue.  The  solution 
may,  however,  be  obtained  in  a  more  simple  manner  by 
digesting  the  wood  in  benzole,  which  dissolves  more  colour 
than  alcohol,  and  it  is  of  a  fine  green-blue  tinge.  The  spec- 
trum is  the  same  as  that  of  the  alcoholic  solution ;  but  both 
of  these  fade  in  the  course  of  a  few  days,  even  when  sealed 
up  in  glass  tubes,  so  that  neither  can  be  kept  as  a  permanent 
object. 


On  the  Epithelium  of  the  Cornea  of  the  Ox.  By  John 
Cleland,  M.D.,  Professor  of  Anatomy  and  Physiology, 
Gal  way. 

(From  the  *  Journal  of  Anatomy  and  Physiology/  new  series.  No.  i.) 

It  is  well  known  that  there  are  many  appearances  in 
stratified  epithelia  not  easily  explained  by  that  simplest 
theory  of  their  growth  which  is  naturally  first  suggested,  and 
is  no  doubt  in  all  instances  partially  true ;  namely,  that  cells 
originating  in  a  deep  position  pass  gradually  to  the  surface 
as  they  grow  and  alter  in  figure,  while  those  superficial  to 
them  are  cast  or  dissolved,  and  others  behind  them  follow  in 
their  steps.  Thus  the  elliptic  cells  in  the  deeper  strata  of 
the  epithelium  of  the  trachea  can  scarcely  be  supposed  to  be 
developed  into  the  ciliated  columns  which  lie  over  them ;  and 
it  cannot  be  imagined  that  in  the  ureter  the  large  and  irre- 
gularly shaped  cells  are  altered  so  as  to  form  the  smaller  and 
flatter  cells  found  on  the  surface. 

*  Cohn,  *  Archiv.  fiir  Microskopische  Anatomie/  1867. 
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In  the  cwticle,  it  is  obvious  that  the  homy  portion  is 
(bnned  of  cells  derived  from  the  deeper  part  and  progressively 
finding  their  way  to  the  surface  where  they  are  cast  off;  but 
the  dongated  form  of  the  cells  resting  on  the  dermis,  and  the 
sise  of  these  as  compared  with  those  above  them,  shows  that 
in  this  part  there  is  another  mode  of  growth  not  yet  siiffi- 
denily  investigated.  The  epithelium  of  the  cornea,  whilst 
it  presents  the  same  general  arrangement  of  parts  as  the 
cuticle,  is  a  much  more  delicate  structure ;  and  on  account 
of  the  individual  cells  being  more  readily  separated,  it  is 
much  more  easily  examined :  it  may  be  studied  without 
much  difficulty  with  the  uid  of  carmine-staining  and  bi- 
chrotDRte  of  potash.  In  the  human  subject  the  deepest  layer 
of  the  corneal  epitheliiim  consists  of  cells  not  more  elongated, 
in  eotaparison  with  those  superficial  to  them,  than  the  deepest 
cells  of  the  cuticle ;  but  in  the  ox,  the  sheep,  and  the  horse, 
and  probably  other  animals,  it  presents  the  appearance  of  a 
stratum  of  columnar  epithelium,  the  cells  of  which  are  as 
elongated  in  form  as  those  of  any  columnar  epithelium  in  the 
body.  In  the  ox  the  cells  are  of  large  size.  The  elongated 
cells  now  mentioned,  flat  at  one  extremity,  and  pointed  or 
caudate  at  the  other,  differ  from  tliose  of  columnar  epithe- 
lium, not  only  in  forming  the  deepest  instead  of  the  most 
superficial  layer,  but  in  having  the  flat  extremity  resting  on 
the  subjacent  parts.  The  whole  thickness  of  the  epithelium, 
when  swollen  by  the  action  of  the  bichromate,  can  be  easily 
detached  from  the  surface  of  the  cornea,  which  is  left  quite 
clear  of  any  structure  from  which  the  epithelium  could  be 
derived;  for  the  only  nuclei  which  it  exhibits  are  the  long- 
shaped  nuclei  in  its  interior,  which  are  totally  different  in 
appearance  from  the  nuclei  of  the  epithelium.  When  the 
detached  epithelium  is  examined  in  vertical  sections,  the 
'  mgated  elements  forming  its  deepest  layer  are  seen  to 
closely  together  with  their  flattened  extremities  in  a  line, 
id  each  cell  exhibiting  only  one  nucleus,  which  is  always 
a  considerable  distance  from  the  corneal  extremity.  Thus 
is  very  obvious  that  the  epithelium  is  not  derived  from  the 
ibjacent  cornea,  but  that  the  cornea  and  epithelium  are 
rholly  independent  structures  adhering  together. 
Immediately  superficial  to  the  columnar  stratum  is  a  layer 
cells  of  irregtdar  shape,  about  twice  as  broad  as  the 
ilnmnar,  but  by  no  means  so  elongated.  They  are  rounded 
and  even  in  outline  at  the  superfical  extremity,  but  are 
jagged  at  the  other,  sending  in  processes  or  digitations  which 
may  be  three  or  four  in  number,  and  which  appear  to  fit  in 
between  the  tapering  points  of  the  columnar  cells.    The  cells 
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Description  of  a  Species  af  Trematode  from  the  Isdiam 
Ei.EPHAKT,  with  Rkm*kks  on  Us  Affinities.  By  T. 
Spencer  Cobboi.d,  M.D.,  F.R.S.,  F.L.S. 

(itcQil  at  tIjR  Meeting  of  tlie  Britisli  Associntion  at  Nornich.) 

On  ihe  24tli  of  June  of  the  present  year  T  received  a  small 
bottle  containing  two  flukes.  It  vraa  accompanied  by  a  note 
from  Dr.  Baird,  F.R.S. ,  stating  that  the  specimens  had  been 
transmitted  to  him  from  India  by  Dr.  Hugh  Cleghom.  On 
the  phial  itself  was  a  brief  notice  to  the  following  effect : — 
Distoma  taken  from  Liver  of  Elephant  at  Raiigfjon,  forwarded 
for  classification  to  Professor  Cobbold  by  Vet.-Surgeon  J. 
Thacker.  Madras  Army."  This  is  all  I  know  of  the  history 
of  these  two  cntozoa.  On  naked-eye  inspection  it  was  clear 
to  me  that  they  were  identical  in  diameter  with  a  larger 
series  of  specimens  previously  exhibited  by  Professor  Huxley 
during  the  delivery  of  a  recent  course  of  lectures  at  the 
Royal  College  of  Surgeons.  Having  communicated  to  Pro- 
fessor Huxley  the  facts  as  above  stated,  I  received  permission 
to  make  use  of  Ilia  set  of  specimens,  originally  fifteen  in 
number,  for  the  purposes  of  comparison  and  description. 
This  scries  was  placed  in  Mr.  Flower's  hands  last  February, 
and  six  of  the  individuals  were  subsequently  selected  and 
mounted,  with  the  view  to  their  being  added  to  the  valuable 
collection  of  ento/oa  contained  in  the  Hunterian  Museum. 

The  first  thing  to  be  determined  is  as  to  whether  or  not 
these  flukes  are  new  to  science.  In  this  relation,  therefore, 
I  have  to  remark  that  so  far  back  as  the  year  1847,  Dr. 
Jackson,  in  his  '  Descriptive  Catalogue  of  the  Anatomical 
Museum  of  the  Boston  Society  for  Medical  Improvement,' 
incidentally  mentions  the  occurrence  of  flukes  from  the  Indian 
elephant.  Though  several  examples  were  removed  from  the 
biliary  ducts  and  duodenum,  along  with  many  specimens  of 
Ascaris  lonchaptera,  it  does  not  appear  that  any  of  them 
have  been  properly  described.  In  all  likelihood  (if  the  flukes 
are  still  preserved  in  the  Boston  Museum)  it  will  be  found 
that  they  specifically  correspond  with  those  in  our  possession. 
I  may  add  that  the  late  C.  M.  Diesing,  in  the  appendix  to 
his  well-known  'Systcma  Helminthum,'  had  already,  in 
1850,  noticed  Jackson's  statement  (vol.  ii,  p.  560),  and  also 
subsequently  in  his  more  recent  '  Revision  der  Myzelmin- 
ihen'  (p.  50).  In  the  last-named  work,  which  bears  the 
date  of  1858,  Diesing  still  regarded  the  entozoon  as  a  doubt- 
fully distinct  form,  allowing  it,  however,  to  appear  under  the 
title  of  Distomum  elephantis.     In  my  synopsis  of  the  Disto- 
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Bda.  cominuiii rated  lo  the  Liiineaii  Society  in  1859,  I 
idmitted  il,  conjecturally,  afi  a  good  species  (' Proceed.' for 
i860.  Zoology,  voL  t,  p.  9).  Tne  determination  has  since 
proved  correct,  for  it  now  turns  out  that  this  ekphant -fluke 
(judging  from  those  in  our  hands)  is  not  only  a  distinct 
species,  but  that  it  differs  also  generically  from  the  Distomea 
properly  so  called.  In  point  of  fact,  it  is  a  sort  of  transition- 
type  between  the  genera  Fasciola  and  Campula.  This  last- 
named  genus  I  established  in  1857  for  a  form  which  I  found 
in  the  liver-ducts  of  the  common  porpoise  j  but  as  the  species 
under  consideration  comes  rather  more  closely  to  the  genus 
Fasciola  than  to  Campula,  I  shall  not  seek  to  complicate  mat- 
ters by  adding  yet  another  generic  type.  Anyhow,  the 
nomenclature  must  he  altered,  consequently  I  herewith  cor- 
rectly name,  and  for  the  first  time  fuUy  describe,  the  species 
as  follows : 

Fturiola  Jacksonii,  t'obbold, — Body  armed  throughout 
with  minute  spines,  orbicular,  usually  folded  at  either  end 
towards  the  ventral  aspect,  thus  presenting  a  concavo-convex 
form  ;  oral  sucker  terminal,  with  reproductive  papilla  about 
midway  between  it  and  the  ventral  acetabulum  ;  intromittent 
organ  -j-"  in  length ;  digestive  apparatus  with  two  main  zig~ 

Ig-ghaped  canals,  giving  off  alternating  branches  at  the 
Igles  thus  formed,  the  ullimate  ca;cal  ramifications  together 
cupying  the  whole  extent  of  the  body ;  length,  when  un- 
lled,  from  i"  to  i" ;  breadth,  ■'/'  to  J". 
Supplementary  Note. — In  all  the  specijnens  the  alimentary 
bcs  are  filled  with  inspissated  bile,  and  so  completely  so 
to  supersede  the  necessity  of  any  attempts  at  artificial 
injection.  Examples  may  now  be  seen  in  the  Museum  of  the 
Royal  College  of  Surgeons. 


IRUHERATION       (jf     Mt,(.UO- LI  CHENS      porositic^      OR      OthtT 

Lichens.     By  W.  Lauder  Lindsay,  M.D.,  F.R,S.E., 

r.L.s. 

I  The  Lichens  to  which  the  present  communication  refers 
■nstitnte  an  increasingly  large  and  important  group — for 
e  most  part  of  athalline  forms — whose  apothecia  {with  or 
iiout  spermogonia  or  pycnidia)  alone  represent  the  plant : 
inute  in  size,  fi'equently  obscure  and  difficult  of  observa- 
*  I  bere  use  tlie  term  "potuiUc"  in  its  popular  sense,  including  both 
JEpipliytes "  Bitd  "  true  Parasites,"  bs  lliese  lire  dejiued  ia  tlie  recent 
&}top&tliologte '  (1S6S,  p.  U)  of  Proreisor  Ualller,  of  Jcni.  I  (^Bnuut, 
^ever,  agree  willi  tlinl  aialliignisbed  German  prafessiir,  or  geuurall;  will) 
I  VOL.   IX. — NEW  SEH.  D 
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lion,  requiring  for  the  dct€nnination  of  their  structure  and 
place  in  classification  the  patient  use  of  the  microscope'  The 
group  is  a  most  heteiogcneous  one,  comprising  many  genera 
and  species  that  arc  at  least  anomalous :'  that  have  been  im- 
perfectly studied :  and  that  arc  comparatively  little  known. 
There  are  several  advantages,  I  think,  from  bringing 
them  together  and  studying  them  in  a  group.  I  believe 
that  a  satisfactory  study  will  result  in  a  great  reduction  of 
their  generic  and  specific  names.  The  present  names — 
— generic  especially — must  be  considered  as  only  provisionaL 
As  matters  stand,  different  names  are  probably  given  to  the 
same  parasite  as  it  grows  on  different  Lichens.  It  will  be 
found,  moreover,  I  doubt  not,  that  the  number  of  Lichens  of 
the  lower  groups  [e.  g.  in  the  single  genus  Lecidea,  or  its 
numerous  and  varied  sections  or  sub-genera)  which  occur  in 
an  athalline  parasitic  form  are  more  numerous  than  we  at 
present  suppose. 

Various  members  of  the  group  of  micro-parasites  enume- 
rated in  the  following  list  should  rather  be  transferred  to  the 
provisional  family  of  Fungo-lichena^  and  may  ultimately  be 
claimed  as  FSingi  proper.  The  difficulty  of  separating  the 
lower  Lichens  from  the  lower  Fungi  is,  however,  daily  be- 
coming greater  and  greater.^  The  old  diagnostic  at  the 
NjlnnJer  or  ol.her  antborities,  who  regjard  Lichens  as  tun  Epiphfta.  I  luve 
elsewbere  pointed  out  ("  I»  Lichen-Growlli  detrimental  to  roreit  snd  Fruit 
Trees?"  '  Acport  of  the  British  Asaociation,'  1S67.  p.  S7)  that  the  laoTKUUC 
ConstilDentsortheLiclien-Oiatlus  prore  Lichens  to  Mas/m/j^piruW/ieas  are 
the  lower  Fun;^.  Tho  disiinction drawn,  therefore, bj  Ha]iier(pp.  SIS  and 
3I7J  between  Lichens  and  Fungi,  as  bein^  in  theonecase"echteepiph^en" 
and  in  the  other  "  echte  paraaiten,"  is  not  true  to  nature.  korbor 
designates  the  grouo  of  nthaliine  Micra-licheas  here  enumerated  "  Licheoes 
Parasitici;  Psendo-lichones,  Aiict.,"  and  dejcribes  them  in  an  appendii. 
But  the  designatioa  ia  question  does  not  apply  more  properly  to  this 
interesting  f;roup  of  niieroscopic  Lichens  than  it  docs,  e.g.  to  tbe  oorti- 
colous  species  or  the  genera  Ecfmia,  Raaalina,  Uiaaa,  LfdiKera,  Lecidta, 
or  Vermcaria.  His  group  is,  moreover,  most  lielerogeneous,  for  be  includes, 
e.g.  Lecidea  rmna,  Fr.,  which  occurs  directly  on  the  bark,  as  well  aa  ita 
resinous  exudates,  of  various  Conirers;  aiid  vbicli,  moreorer,  la  classed 
among  Fungi  by  Fries,  Nvlandcr,  and  Berkeley. 

'  Vide  also  the  author  s  '  History  of  British  Lichens,'  p.  309,  and  Ny- 
binder's  'Synopsis  Metbodica  Licheuum,'  p.  56. 

'  Eorber  (in  his  'Parerga  Ltcbenologica,'  1SG5,  p.  453)  dossea  them 
seiiiirBtcly  as  "  Lichenea  para-itici ;"  while  they  constitute  Ilia  "  Pseudo- 
liclienes  _  of  Krempelhuber  {'  Lich.  Flora  Bsyoms,'  p,  86)  and  otiier  aulhon. 

'  AdiI,  in  bis  '  Sjrobola  LiehenuDi  rarioruai  vel  noTorum  Italiia 
■upertoris,'  1S6R,  enumerates  as  "inter  Liohenes  et  Fuugos  ambigu»" 
ipeciea  of  the  genera  AljolhaUui,  GaniJa.  Fhacopais,  Ctlidttm,  Artkonia, 
Aaiotpiaria,  PhtBotpora.  and  Tiehothecium. 

*  Vide  the  author's  paper  on  ArlHonia  melotpermHla,  '  Jonm.  LJnn. 
Society,'  Botany,  v.  ii ;  and  '  N.  Z.  Lich.  and  Fund,'  Trans.  Royal  Societj 
of  Edio.,  vol.  iiiT.  pp.  493,  434. 
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loc  reaction  wiih  iodine  has  long  since  been  proved  falla- 
ias,  inasmucli  as,  while  it  is  absent  in  many  true  Lichens, 
is  present  in  many  true  Fungi.  Professor  Karstcn'  de- 
iribes  a  beautiful  violet  colour  as  developed  in  the  stylo- 
spores  of  some  Sp/t«riie  by  a  dilute  solution  of  iodine,  and 
he  refers  to  this  as  the  first  knovvu  example  of  a  «(nrc/i -reliction 
in  the  stylogpores  or  spores  of  Fungi,  A  similar  reaction  occurs, 
iJiowever,  in  the  filamentous  excrescences  of  some  species  of 
~  ysipbe  (Tul.),  in  the  tissues  of  the  fruit  of  Seploria  uimi 
^ohl),  and  in  the  mycelium  of  Polystigma  rubrum  and  P. 
vam  (Bary).  Currey^  describes  the  same  starch-reaction  in 
the  spores  of  Amylospora  trcmelloides.  Nylander  points  out  in 
Tarious  papers'  how  impossible  it  is  to  draw  any  sliarp  boun- 
dary-line between  Lichens  and  Fungi.  The  hymenium  in 
Ftingi  is  generally  yellow  with  iodine,  just  as  it  is  (or  some 
of  its  elements  arc)  under  the  same  reagent  occasionally  in 
true  Lichens.  In  Hysterium  elatinum,  Fr.,  as  in  the  Lichen- 
genus  Graphis,  the  bymenial  gelatine*  is  not  coloured  by 
iodine,  but  the  spores  become  blue.  In  like  manner,  Hyste' 
riuTH  Proslii,  Dub.  cannot  be  distinguished  from  the  Lichen- 
^nus  Opegrapha.  In  some  true  Lichens  (e.  g.  Farmelia  am' 
ut)  the  hymenial  gelatine  is  either  not  coloured  or  obscurely 
mred  by  iodine.  Professor  de  Bary,  a  first-rate  authority 
the  anatomy  and  physiology  of  Fungi,  regards  gonidia 
the  only  means  of  distinguishing  Lichens  from  Fungi 
lomycetes) ,'  Inasmuch,  therefore,  as  the  parasito- 
m.  Abrothallus,  Celidiiim,  Sculula,  Phacopsis,  and 
fhijtcirina,  do  not  possess  gonidia,  he  would  arrange  them 
■with  Fungi :  as  did  Montagne,^  a  Cryptogamist  who 
was  equally  at  home  among  Lichens  and  Fungi.  Such 
a  distinction  would  enable  Liche  nolo  gists  to  appropriate  cer- 
tain plants  hitherto  considered   Fungi,   such   as   Agyrvum 

'  "Ob  the  Peouliarilies  of  some  Stvlospnrea  gf  Spkuriic"  '  Bolaniaebc 
UntersucbiuiseD,'  18C6  ;  or  tranrkted  b;  Dullas  iu  '  Annals  ot  Not.  Uis- 
torj,'  vol.  iij,  1867,  P-  356.  Fide  also  '  Quarterlj  Journal  of  Science," 
Jiilj,  1867,  p-  39a.  If,  however,  Karslen  is  correctly  trmnslaled  bj  BbIIhs. 
I  km  not  led  to  placB  roucli  conGdcoce  in  bis  accorarj  of  obaerralion  or 
judiCLOusness  of  inference. 

'  '  Quart.  Journal  of  Science,'  July,  1S07,  p.  302.  Vide  also  author's 
paper  on  Arih.  mdaspermellti,  p.  234. 

*  "On  Distinction  between  Licliens  and  Fungi,"  'Flora,'  1864,  pp. 
4S1  and  &5S.  "  Ad  Utstoriam  reaotionis  lodi  apud  Licbcnes  et  Fuago* 
NotnU."  '  Flora,'  1865. 

*  Vi4e  autbor's  paper  on  Arlh.  melaiperar'lla,  p.  283. 

'■■On    the    Morpbolojiy    and    Pbjaioloey    of   Licbena   and   Fungi," 
noffmeialei's    '  Handbucb    der   Pii;aiol<^iBcben    Bolimik,'    1S66,    p. 
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ritfuM,  Fr.,'  which  Nylander*  dcscnbes  as  a  true  Lichen, 
liaving  not  only  an  amylaceous  hymenium,  but  gonidia  uuder- 
noath  the  apothecium.  But  the  same  awkward  and  artifi- 
cial distinction  would  earcludo  from  the  Lichens  all  atlialline — 
and  consquently  a-gonidic — forms,  possessed,  nevertheless,  of 
all  the  otlier  attributes  of  true  Lichens,  Moreover,  it  would 
appear  that  gonidia  are  not  peciJiar  to  Lichens,  aa 
contradistinguished  from  Fungi,  for  Gaaparini^  regards 
Penicillium  glaucum  as  a  gonidic  form  of  AUeniaria.  My 
own  opinion  is  that  there  is  no  boundary-line  in  nature  be- 
tween Lichens  and  Fungi,  and  that  ail  attempts,  therefore, 
of  Lichenologists  or  Fungologists— of  Botanists  or  Chemists 
— to  discover  any  scientific  means  of  differential  diagnosis 
must  prove  futile.  I  hold  that  the  position  in  class  ill  cation 
of  doubtful  plants  must  be  the  result  of  a  compromise  or 
agreement  between  Lichenologists  and  Fungologists. 

The  somewhat  long  list  of  micro-parasites  after  recorded 
illustrates  well  the  tendency  of  Naturalists  of  the  present  day 
to  distinguish  wliat  are  presumed  to  be  new  forms  or  condi- 
tions oi'  life  by  separate  names,  whether  generic,  specific,  or 
varietal.  There  is  too  much  of  what  the  Germans  call  ex- 
pressively "  species-spielerei" — playing  at  species — a  sort  of 
pseudo-scientific  recreation  that  Haeckel'  compares  to  the 
amusement  of  collecting  postage-stamps,  or  similar  trifling 
— the  recreation  of  so-called  Herbarium  or  Parlour- botanists, 
who  have  had  generally  the  most  limited  opportunities  of 
observation,  or  whose  mijids  are  only  able  to  apprehend 
minutiae,  and  cannot  grasp  generalities.  Such  Botanists  are 
characterised  in  modern  pliraseology  as  "  splitters,"  in  con- 
tradistinction to  "lumpers"  or  "dumpers;"  the  former 
delighting  in  the  multiplication  of  minute  di\-isions  and  of 
names,  the  latter  reducing  both  the  divisions  and  technical 
terms.  It  is  unfortunate  that  grounds  should  exist  for  such 
a  distinction  of  fellow- workers  in  all  departments  of  science; 
but  that  it  does  exist,  and  that  the  elaborators  predominate 
largely  over  the  generalisers,  there  can  be  no  doubt.  Licheno- 
logists are  too  much  mere  nomenclators  rather  than  Biolo- 
gists— mere  systematists — mere  searchers  for  or  labcllers  of 
forms  that  are  "rare"  or  "new" — given  to  the  discernment 
of  minute  differences  rather  than  of  general  resemblances  — 
mere  collectors  of  plants   and  formers  of  herbaria.      Their 

'   Vide  aiiliior's  paper  on  Jrlh.  melatpermella,  p.  E?7. 
'  'Fiorn,'  18B+,  pp.  431  and  568. 

'  '  Anil.  Nat,  Hist..'  yoI.  iTiii,  18G6,  p.  34t.     Fide  also  author's  papei 
on  Arlh.  KfUajierviella,  p.  fl83. 
*  '  Geucrelte  Morpholi^ie  der  Orgaaismen/  Betlb,  186C. 
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gKftUn  unbitioii  is  the  detectiou,  description,  and nomencla- 
ture  of  B  "  new"  species ;  but  only  a  small  proportion  of  the 
so-called  "  new"  species,  constantly  being  added  to  the 
Lictien-Flora  of  Britain  or  the  world,  is  destined  to  stability  ; 
Tery  few  indeed  of  the  host  of  names  conferred  on  supposed 
"new"  genera,  sijet^ies,  or  varieties,  are  necessary  in  science 
or  useful  to  the  student.  The  Briliah  student  of  Lichetiology 
is  bewildered  by  the  number  of  "  new  species"  that  are  being 
daily  added  even  to  the  Briiith  Lichen-Flora,  while  as  yet 
iheru  is  no  simple  and  philosophical  arrangement  of  the 
conunon  forms  that  are  already  well  known.  It  would  be 
wrong  to  depreciate  the  labours — the  enthusiasm  and  perse- 
verance— of  the  searchers  for  and  discoverers  of  "  new  spe- 
cies ;"  but  it  is  quite  permissible  to  express  strongly  the 
opinion  that  I  cannot  place  their  labours  in  the  same 
category  with  those  of  the  Biologists,  who,  working  in  great 
Mieaa  ure,ncvertheleKs,  with  thematerials  of  the  species-hunters, 
reduce  such  discoveries  to  their  proper  place  in  a  simple 
systematic  arrangement:  who  study  plants  in  all  phases  of 
growth,  and  who  are  thus  led  and  enabled  to  enlarge  the 
deSnitions  of  groups,  to  diminish  names,  and  to  simplify 
classification  on  natural  priuciples. 

I  rejoice  to  find  that  tlie  news  on  botanical  classihcation  and 
nnmenclalure  which  I  have  long  been  led  to  entertain  are  sub- 
stantially those  which  are  held  and  published  by  some  of  the 
most  eminent  Naturalists  of  the  present  day— by  those,  to 
wit,  whose  experience  has  been  the  greatest  and  most  varied. 
Professor  Agassiz,  for  instance,  in  his  recent  work  on  Brazil, 
asserts  that  "  the  discovery  of  a  new  species  ....  is  now 
almost  the  lowest  kind  of  scientific  work  "!  Mr.  Bentham,  the 
present  distinguished  President  of  the  Linnean  Socity,  com- 
mends "  subjects  of  inquiry  much  more  important  than 
differences  in  external  form"  to  "Naturalists  residiug  in 
countries  where  no  new  forms  are  to  he  discovered."'  Dr. 
Miillcr,  the  learned  Director  of  the  Botanical  Garden  of 
""elbourne,  remarks  that,  "  through  want  of  oxiensive  field 
idies,  untenable  'limits  are  assigned  to  a  vast  number  of 
Tposed  specific  forms ;"  and  that  "  the  vain  attempt  to 
raw  lines  of  specific  demarcation  between  mere  varieties  or 
racet  .  ,  .  .  has  largely  tended  to  suggest  the  theory  of 
transmutation."^ 

^^      The  subjoined  list  does  not  profess  to  be  complete.     It  is 
^^^ptended  only  as  a  contribution  to  the  subject  to  which  it 

^^V   '  Frnidcnlial  Address, '  Jouraal  of  LiDQeaa  Socielj,'  "Zudlogj,"  No,  49, 

^nsns.  --   


1863.  pp.  hi. 
5  .  V, 
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refers :  its  aim  being  to  invite  or  incite  other  Lichenologistx  to 
make  Eimilar  contribiitious,  in  order,  in  course  of  time,  to  the 
compilation  of  as  full  a  list  as  is  attainable.  It  represents 
only  the  informatiun  to  which  I  liavc  access  in  my  own 
library.  There  are  so  many  labourers  in  the  Lichenological 
field  in  all  parts  of  the  Continent,  and,  indeed,  now  in  all 
parts  of  the  world — observers  who  are  constantly  publifihing 
their  results  in  multitudinous  forms  that  are  unknown  or  in- 
accessible to  me — that  completeness  in  such  a  list  as  mine  is 
unattainable.  It  refers  exclusively  to  Lichens  whose  names 
or  descriptions  have  been  already  recorded — for  the  most  part 
by  Continental  authors.  The  micro-parasites  met  with  by 
myself — many  of  which  are,  so  far  as  I  can  ascertain,  new, 
and  which  require  accompanying  plates  for  the  elucidation  of 
their  structure — are  reserved  for  publication  in  another  paper. 

The  present  list  relates  to  the  lower  Lichens,  most  of  them 
athalline.  Some  of  the  higher  Lichens  are  also,  however, 
occasionally  parasitic  on  other  species,  e.g.  I  have  met  with 
various  Parmeli(B  or  PhyscuB  parasitic  on  other  ParmelitB  or 
on  Umbilicaria,  in  alpine  or  arctic  countries.  But  there  is 
no  difficulty  in  their  determination ;  and  a  consideration  of 
Ihem  does  nol,  therefore,  form  part  of  the  object  of  the  pre- 
sent paper.  Of  an  intermediate  character  between  the  para- 
sitic ParmelitE  in  question  and  the  parasitic  Lecidete  and 
other  Licliene,  presently  to  be  enumerated,  are  the  ful- 
lowinj; : 

1.  Ephebe  pubescem,  Yr. — On  the  protothallus  of  Siereo- 
caulon  lometilosum  and  S.  condenaatum  (Korb.,  Syst.,  H 
and  14). 

E.  byasoides  fCarrington,  Irish  Crypt.,  p.  7)  creeps  over 
Hepalicre,  e.g.  Frallania  tamariaci,  v.  mici-opkyUa. 

it.  Normandina  Jungermannix,  D^.l.     Mudd.,  1288. 

Syn.  Leaormandia,  DJl.     Hcpp,  476  j  Nyl.,  exs.  89. 
Verrucaria  pulchella,  Borr. 
Endocarpon,  Hook.     Leight. 
Coccocarpia,  Bab. 
On  various  Hepaticee,  especially  species  of  Frtdlania,  Radnla, 
and  Jungermannia,  e.g.  J.  dilatata  (Hepp,  476),  F.  tamw 
rwei  (Carrington,  Irish  Crypt.,  7)  ;  on  certain  mosses,   e.g. 
Hypnum  cttpreaaiforme  (Nyl.,  Prod.,  174J;  on  various  saxi- 
colous  Scytonemota  fNyl.)  ;  as   well  as  on  several  Lichens, 
e.  g.  Pannaria  trip[ophyUa  and  P.  plumbea. 

The  spores  described  by  Leighton  (Brit.  Angioc.  Lich., 
13,  and  Nylander,  Prod.,  173)  probably  belong  to  a  para- 
siiic  Fungus  =  Sphieria  Borreri,  Tul.,  128  (Kilrb.,  Syst., 
101). 
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The  Ifarmandina  itself  is,  by  some  observers,  regarded 
merely  as  the  young  thallus  of  a  Pannaria,  e.  g.  P.  plumhea 
or  mSiffiHosa  (Xul.  and  Korb.),  or  Papneiia,  e.  g.  P.  perlata 
CScliH-rJ. 

Achuiua  referred   tliia  Lichen  to   the  genus  Theltphora 

S.  Lecanora  cerina,  Ach.— Parasitic  occasionally  on  dead 
Idchene,  ns  well  as  on  mosses,  wood,  &c.,  in  Spitzbergen 
ifide  Th.  Fries,  L.  Spitsb.,  25). 

4.  L.  viteliina,  Acb. — Also  parasitic  on  dead  Lichens,  as 
well  as  on  mosses,  stones,  ground,  fabricated  woud,  and  other 
malerials,  {e.g.  weathered  vertebrae  of  reindeer),  in  Spitzber- 
gen  C/fde  Th.  Fries,  L.  Spitsb.,  19). 

5.  L.  subfmca,  Ach.,  and  Urceolaria  acruposa,  Ach.,  are 
eametimes  athalline,  their  apothecia  being  grafted,  as  it  were, 
on  the  thallus  of  other  species.  But  Nylander  draws  a  ques- 
tionable or  unnecessary  distinction  between  such  cases  as 
theee,  which  arc  accidentally  and  exceptionally  parasitic 
(Syn.,  58),  and  Micro-licheus,  which  are  regularly  and 
normally  so. 

The  athalliue  form  of  U.  acrupoga  is  (pr.  p.  at  least)  = 
SliclU  lichenicola,  Monl.  (Jide  ^y\.,  Prod,,  96),  which,  ac- 
cording to  Berkeley  (Brit.  I'ungolc^y,  p.  375J,  is  a  Fungus 
parasitic  on  the  thallus  of  various  foliaceous  Cladonite. 


I  Genus  I. — Lecidea,  Ach. 

Under  this  head  systcmatists  have  classed  a  very  hetcro- 
geueou»  group  of  Lichens,  differing  both  in  the  colour  of  the 
apothecia  and  in  the  form,  colour,  and  size  of  the  spores. 
Several  have  the  characters  of  the  true  Lecidea  as  they  are 
defined  by  modern  systematists,  e.  ff.  Th.  Fries  or  Mudd ;  that 
i«,  they  have  simple,  colourless  spores  and  black  apothecia. 
In  ottiers  the  sjMjres  are  2-  or  more-locular ;  varying  much 
in  length  and  breadth ;  coloured  or  colourless.  Several  be- 
long to  the  sub-genus  Buellia,  one  to  Raphiaspora,  and  one  to 
Biaiora.  No  rigid  classification  is  necessary,  nor  is  it  scien- 
tific, for  e.ff.  the  spores  of  L.  vematia,  wliich  are  usually 
simple,  are  sometimes,  in  the  athalline  forms,  2-locular; 
while  ajMithecia  that  are  usually  brown  sometimes  assume  a 
black  hue,  and  spores  that  are  generally  colourless  acquire 
a  yellow,  ohvc,  or  brown  tint  with  age.  Besides,  it  is  no  part 
Liif  our  present  object  to  arrange  according  to  any  scheme  of 
Ldassificatiou  the  very  different,  and  too  frequently  ano- 
■  Walous,  Lichens  which  occur  in  the  athalline  state  occasionally 
always.     Our  knowledge  of  tbcm  is  not  yet  sufficiently 
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plete  to  waixaat  us  in  mukitig  any  sucb  attempt.  Addi- 
tions are  daily  being  made  to  their  number,  and  the  relation 
they  bear  to  the  strueturca  on  which  ihey  grow  is  becoming 
better  understood.  All  that  is  at  present  aimed  at  is  to 
arrange  them  in  a  group  under  the  most  recent  names  given 
them  by  systematists ;  so  tlxat,  by  exhibiting  the  confusion 
-which  exists  regarding  their  place  in  classification,  some 
inducement  may  be  held  forth  to  study  them  more  carefully 
than  hitherto. 

The  parasites  at  present  classed  under  Lecidea  may  be  con- 
veniently grouped  according  to  the  character  of  the  spores  as 
foUows  : 

A.  Spores  usually  simple  and  colourless. 
Species  1.  Lecidm  vitellinaria,  Nyl. 

Synonyms.    Lectdefla,     Kiirb.,     Parerga,     p.    439 ; 
Lcight.,  Exs.,  No.  183. 
Lecidea  PUenMs,  Lonnr. 
On  fballus    of  Lecanora  vilellina,    both   saxicolous    and 
lerricolous  forms  (Nyl.,  Prod.,  126;  Mudd,  212;  Th.  Fries, 
Arct.,  222).    Spores  8,  ellipsoid  or  subspherical,     Nylander 
suggests  that  it  may  be  regarded  as  an  athalline  form  of 
Lecidea  parasema,  an  opinion  in  which  1  quite  concur, 
U.  i. ii/(^Mina«*,Tul.,  Mem.,  117.  Nyl.,Byn.,  179;Lindsay, 
Monograph  of  Abrothallus,  G, 
S)Ti.  Abrothallus,  Tul. 
Nesolechia,  Krirb. 

Lecidea  argiltacea,    Korb.,  Syst.,  255,  Parerg, 
■162 ;  which,  however,  is  described  as  usually 
having  a  thallus,  and  when  athalline  as  occur- 
ring on  that  of  Vemtcaria  epigtea,  Ach, 
L.  parasitica,   pr.    p.   Tul.,    117,  the  spores  of 
which  at  once  separate  it. 
On  the  sterile  thallus  of  Baomyces  rufas  and  B,  roseua 
(Nyl.,  Prod.,   145;   Syn.,  179);  or   of  Lecidea   decolorans 
(Tul.,  117). 

Spores  4-8,  cltipsoid  or  oblong.  Tulasne  says  he  has  in 
vain  searched  for  pycnidia.  Nylander  (Prod.,  145)  places 
this  Lichen  and  Airotfiallus  oscysporus  in  his  section  Epilhallia 
of  the  genus  iicctt/ea,  and  in  his' Enumeration  g^n^rale'  (127) 
he  includes  L.  oxysporejla:  wliile  Stizenberger  ('  Beitrag  zur 
Flechten-systematik,'  162)  apparently  arranges  under  Epi- 
thallia  the  genera  Phacopsin  and  Neaoiechia.  It  is,  at  least, 
most  arbitrary  and  unscientific  to  place  Lichens  so  closely  allied 
as  L,  inquinana,  L.  oxytpara  and  L.  oxysporella  in  separate 
genera  or  siibgtmera ! 

3.  L  o.ctjsporclla,  Ny!.,  Pnnl.,  14-5. 


On  thallus  of  Cladonia  digitata. 

Spores  as  in  Abrothallus  oxysporua  [q.  v.),  but  smaller. 

4-  L.  astociatn,  'i'h.  Fries,  Lich.  Spitsbtrg.,  42. 

|<)n  thallus  of  Lecanara  tartarea.     Spores  8,  ellipsoid  or 
■ubspherical.     ''  A.dfimgos  facile  rejicienda,"  says  Fries, 
5.  L.   Celrarico/a,  Lindsay   (Observations  on  Greenland 
Lichens). 
On  thallus  of  Cetraria  lalandica,  Braemar,  Scotland ;  and 
Dovrefjeldt,  Norway. 
Spores  very  small,  ellipsoid. 
6.  L.  vemalis,  Acii.  (Nyl.,  Scand.,  201),  on  dead  Peltides. 
,   Apothecia  reddish ;  spores  sometimes  in  this  atballitie  form 
Ire  obscurely  2-locular,  oblong. 
7.  L.  epiiema,  Nyl.,  Prod.,  125. 

On  thallus  of  Lecanora  calcarea  and  Squamaria  aaxicola. 
Spores  somettmcs  2 — 4-locular,  ellipsoid,  or  oblong.     Ny- 
lander  suggests  that  it  should  perhaps  be  considered  an  athal- 
_Jine  form  of  Leddea  parasema,  wliose  spores,  however,  arc 
^etty  constantly  simple. 
B.  Spores  2-  or  more-locular,  usually  coloured  (brown). 
8,  L.  parasitica,  Flk.  (Nyl.,  Prod.,  144). 

Syu.  L.  inspersa,  Tul.,  Mem.,  118:  Leight., 
No.  183. 
L.  lyffcea,  Ilepp. 
Biatora,  Fw. 
Buellia,  Flk. 

Dactytospora  Florkei,  Korb.,  Syst.,  271. 
D.  iitgpersa,  Mudd. 
Lecioffrapka  FlarM,  Korb.,  Par. 
Celidium  ijisiUvum,  Korb.,  Syst.,  217. 
Celidiopm,  Korb.,  Par.,  458. 

{Tabe  contitmed.) 
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I  Bhabdoplbura,  a  New  Form  of  PoLYzoA,/rom  Debp- 
Sea  Dredging  in  Shetland.     By  Professor  Allman, 

With  Plate  VIII. 

I  A«  indebted  to  the  Rev.  A.  Merle  Norman  for  having 
laced  in  my  hands  for  examination  some  of  the  products  of 
Bredgings  recently  carried  on  at  various  depths  in  the  Shet- 
und  seas  by  Mr.  J,  Gwyn  Jeffreys  and  himself.  Among 
iese  by  far  the  most  interesting  is  a  Polyzoon  obtained 
a  depth  of  ninety  fathoms.     It  is  not  only  geuerically 


distinct  from  all  previously  known  forms,  but   is  in  many 

respects  so  peculiar  as  to  render  it  necessary  to  regnrd  it  as 

the  representative  of  a  stiil  more  general  section  of  the  class. 

The  following  characters  will  afford  generic  and  specific 

diagnoses  of  the  new  Polyzoon. 

RIIABDOPLEURA,  Alluan. 

Ciencedum  consisting  of  a  branched,  adherent,  membranous 
tube,  in  whose  walls,  along  their  adherent  side,  a  rigid 
chitinous  rod  extends,  and  whose  branches  terminate  each  in 
a  free  open  tube,  through  which  the  Pofypidcs  emerge, 

Lophophore  hippocrcpial,  with  a  shield-like  process  on  thg 
hBemal  side  of  the  tentacular  series ;  Polypidea  connected  to 
the  chitinous  rod  by  a  flexible  cord  or  funiculus. 

Name.—^Pa^Soc,  rod,  and  nXivpov,  side,  in  allusion  to 
the  rod-like  structure  which  is  developed  in  the  walla  of  the 

'eura  Normani,  Allraan.     PI.  VIII. 

CtetKBcium  sub -alternately  branched ;  ectacysl  delicate, 
transparent,  and  colourless:  free  portion  of  the  cceno'cial 
tubes  of  the  same  diameter  as  the  adherent  portion,  and  very 
distinctly  and  regularly  annulated. 

Habitat.  Creeping  over  the  surface  of  dead  shells  from  a 
depth  of  ninety  fathoms. 

Locality.  Shetland  seas,  J.  Gwyn  Jeffreys,  Esq.,  and  Rev, 
A.  Merle  Norman. 

The  remarkable  polyzoon  for  which  the  genus  Rhabdo- 
PLEURA  has  been  constituted  is  eminently  distinguished  by  the 
presence  within  its  coencecium  of  a  rigid  chitinous  rod  (bldsto- 
phore)  (fig,  1  d,  d,  d).  This  rod  runs  along  the  adherent  side 
of  the  coencecium,  but  is  not  found  in  the  free  prolongations  of 
the  branches  through  which  the  polypides  move  in  the  acts  of 
exsertion  and  retraction.  The  rod  contains  an  axile  channel, 
which  is  vei7  evident  in  the  younger  parts  of  the  coenoscium, 
where  it  may  be  seen  to  be  filled  with  a  granular  pulp  (fig.  9), 
but  in  the  older  parts  the  channel  appears  to  have  become 
nearly  or  even  quite  obliterated. 

At  the  points  where  the  rod  gives  attachment  to  the  funi- 
cidus  or  cord,  by  which  the  polypides  are  connected  to  it, 
a  slight  enlargement  of  its  diameter  forms  a  sort  of  platform 
for  the  attachment  of  the  cord,  and  at  these  points  a  very 
thin  transverse  septimi  would  appear  to  be  stretched  across 
the  tube,  which  thus  becomes  divided  into  a  series  of  sepa- 
rate chambers,   one   appropriated   to   pacIi   poiypide.     The 


,  however,  caunot  always  be  demonstrated,  i 
nme  cases  at  least,  appears  to  bi)  incomplete. 

Most  of  the  polypidcs  are  attached  laterally  to  the  rod  by 
meaiu  of  their  funiculus,  but  ultimately  the  rod  ends  by 
■  giving  support  to  a  terminal  polypide  similarly  attached  to  it, 
I  The  tubes  flj  a,  a,  from  which  the  polypides  emerge,  are  of  the 
Paame  diameter  as  that  of  the  rest  of  the  coencecium,  of  which, 
indeed,  they  are  simple  continuations.  At  their  commence- 
ment they  are  adherent  like  the  other  portions,  but  they 
soon  become  free,  and  then  ascend,  more  or  less  vertically, 
&om  the  surface  of  attachment.  They  are  beautifully  annu- 
lated,  the  annulalion  being  due  to  circular  ridges,  into  which 
the  outer  surface  of  the  ectocyst  is  raised,  and  which  follow 
one  another  at  short  intervals,  and  with  perfect  regularity. 
The  inner  surface  of  the  tube  is  quite  smooth.  The  aunu- 
lated  condition  may  occasionally  be  traced  for  a  little  dis- 
tance backwards  on  the  adherent  portion,  while  the  rest  of 
tte  adherent  portion  exhibits,  under  proper  illumination,  a 

£[;uliar  marking  in  the  form  of  slightly  elevated  and  very 
ully  marked  ridges  (fig.  4),  which  are  seen  upon  the  upper 
Blitle  of  the  tube,  and  whib  here  take  an  oblique  course  from 
■Ifiie  margins  towards  the  centre,  till  each  is  inteiTuptcd  by 
faceting  the  corresponding  ridge  &om  the  opposite  side. 

The  whole  of  the  tubular  coinceciuin,  both  the  free  and  the 
ndberent  portion,  is  perfectly  hyatline,  so  that  the  adherent 
■('portion,  which  lias  not  the  distinct  anoidatton  of  the  free 
tubes  to  assist  in  rendering  it  visible,  is  liable  to  be  over- 
'  wked  under  too  low  a  power  and  with  insufficient  illumina- 
ion.  Under  such  circumstances  the  pclyzoon  presents  an 
momalous  appearance,  the  dark  opaque  central  rod,  with  its 
upended  polypidos  and  the  free  annulated  tube  being  the 
mly  parts  visible. 

The  polypides  are  hippocrepian.  They  are,  indeed,  as 
sompletely  so  as  in  Plnmatetla  or  any  other  typical  hippo- 
nrrpiau  polyzoon.  My  specimens,  however,  being  such  only 
U  had  been  for  several  months  immersed  in  strong  spirits, 
■do  not  allow  me  to  speak  with  certainty  as  to  the  existence 
of  the  calyciform  membrane  which  connects  the  bases  of  the 
tentacles  in  all  the  other  known  tjpical  hippocrepians. 
Neither  can  I  say  whether  an  epistome — another  striking 
md  important  feature  in  all  hitherto  known  hippocrepian 
^olyzos — is  or  is  not  present  in  Bhahdopleura.  These 
and  some  other  points  of  structure  must  remain  undeter- 
mined until  the  examination  of  living  specimens  shall  nlFord 
an  opportunity  of  seeing  the  soft  parts  in  an  unaltered  con- 
dition, and  of  witnessing  the  natural  evolution  of  the  poJy- 


pidc  and  the  display  of  its  organs,  in  a  way  which  no  nnB^^ 
of  the  anatomist  can  ever  he  eupccted  to  imitate.  1 

A  feature,  however,  of  great  interest  in  the  structure  of  the 
polypide  of  Ehabdofleura  was  very  natisfactorily  made  out     ] 
from  my  specimens.    This  consists  in  a  remarkable  shield-like     i 
organ  (fig.  S  b) ,  which  is  borne  on  the  convex  edge  of  the  body 
of  the  iophophore.   It  lies  outside  of  the  tentacular  crown,  the 
hcemal  side  of  which  it  covers  and  conceals,  at  least  in  the     ' 
contracted  state  in  which  the  polypidea  necessarily  existed 
in  my  specimens.     It  is  of  a  somewhat  pyramidal  form,  and 
might  he  taken  for  a  very  large  and  peculiarly  developed 
epistome,  were  it  not  that  its  position,  lying  as  it  does  to  the 
hiDmal  side  of  the  mouth  instead  of  lying  between  the  mouth 
and  anus,  as  well  as  the  phenomena  of  development  to  be 
presently  described,  oppose  themselves  to  this  view  of  its 
homologies.  i 

It  may  be  that  the  continuity  of  the  tentacular  series  i 
is  interrupted  at  the  base  of  the  shield.  The  parts,  howevef, 
are  at  this  spot  so  completely  hidden  by  the  shield  that  an 
examination  of  living  specimens  will  be  necessary,  in  order 
to  enable  us  to  say  with  certainty  whether  this  he  really  the 
case,  or  whether  the  tentacles  pass  uninterruptedly  round 
the  Iophophore,  as  in  other  hippocrepian  forms.  In  either 
case  the  shield  lies  entirely  outside  of  the  tentacular  series. 
As  in  other  hippocrepians,  no  gizzard  is  here  developed  in 
the  alimentary  tract. 

From  the  anal  side  of  the  alimentary  canal  at  some  dis- 
tance above  the  fundus  of  the  stomach,  a  flexible  cord,  the 
"  funiculus "  (fig.  1  c,  c,  e,  fig.  2  rf,  d),  passes  backwards 
until  it  reaches  the  rod  to  which  it  then  becomes  attached. 
The  flcxibihty  of  the  funiculus  contrasts  with  the  rigidity  of 
the  rod ;  and  during  life  it  must  have  freely  yielded  to  the 
motions  of  the  polypide  in  the  acts  of  essertion  and  retraction, 
Indeed,  ita  extensibility  must  be  very  great  in  order  to  allow 
of  the  exsertion  of  the  polypide  from  the  extremity  of  the 
tube.  It  is  accompanied  by  a  long  fasciculus  of  muscular  fibres 
(fig.  3  rf'),  which  is  attached  to  the  chitinous  rod  at  the  point 
which  gives  attachment  to  the  funiculus ;  and  at  the  point 
where  this  is  attached  to  the  body  of  the  polypide  it  divides 
into  two  bands,  one  passing  along  the  right  side,  and  the  other 
along  the  left  side  of  the  body,  to  he  attached,  each  at  its  own 
side,  to  the  pharynx  below  the  Iophophore.  These  fibres 
constitute  the  great  retractive  muscles  of  the  polypide. 

But  besides  conducting  the  retractor  muBcIes  to  their 
point  of  attachment  to  the  rod,  the  funiculus  usually  pre- 
sents a  series  of  dilatations.     A  greater  or  less  number  of   I 


e  appear  stibseqitcntly  to  coalesce,  and  ultimately  form  a 
angle  large  oval  or  somewhat  teniform  body,  which  clothes 
itself  in  a  firm,  diirk  brown,  chitinous  capsule,  and,  after  the 
disappearance  of  the  polypide,  remains  behind  in  the  tube 
(fig.  1,  e,  e,  and  fig.  3).  I  regard  it  as  a  statoblast.  The 
formatioQ  of  statoblasts  in  Rhabdopi.eura  would  thus  cor- 
respond in  most  points  to  what  we  know  of  their  formation 
ui  Plumatella,  Alcyonttlla,  and  other  freshwater  phylacto- 
erematoiis  polyzoa  where  they  are  also  developed  in  the  sub- 
stance of  the  fuuiculiis.  The  statoblasts  of  Ehabdopleuha, 
however,  dififer  from  the  corresponding  bodies  in  the  fresh- 
water genera  by  being  less  definite  in  form  and  size.  Their 
contents  consist  of  clear  spherical  bodies  resembling  cells, 
but  destitute  of  distinct  nucleus.  My  specimens  afford  no 
evidence  of  any  portion  of  the  animal  specially  devoted  to 
formation  of  ova  or  of  spermatozoa. 
By  the  aid  of  acetic  acid  it  was  possible,  in  some  of  the 
innger  parts  of  the  csensecium,  to  separate  the  endocyst 
am  the  investing  ectocyst  as  a  very  delicate  membrane  ; 
only  faint  indications  were  obtained  of  that  portion  of  it 
which,  during  the  retracted  state  of  the  polypide,  becomes 
reflected  over  the  tentacles,  bo  as  to  form  the  tentacular 
'leath. 
In  some  parts  of  the  ccentecium  the  polypides  may  be  seen 
Tarious  stages  of  maturity,  and  an  opportunity  has  been 
thus  afforded  to  me  of  determining  some  important  points 
in  the  development  of  the  bud. 

In  a  very  early  state  (fig.5)  the  bud  may  be  seen  as  a  mirnite, 
flattened,  somewhat  rhomboidal  body,  atLiched  by  a  short  thick 
peduncle,  the  rudimental  funiculus,  to  a  little  process  of  the 
rod  similar  to  that  which  gives  attachment  to  the  funiculus 
of  the  adult  polypide.  ■  In  a  slightly  more  advanced  stage 
(6g.  6)  the  bud  has  somewhat  increased  in  size,  and  there 
Itaay  be  now  seen,  projecting  from  its  distal  edge,  two  short, 
ifiylindrical,  tentacula-like  processes  (6).  Careful  exami- 
nation now  renders  it  evident  that  the  greater  part  of  the 
kud  is  enclosed  between  two  fleshy  plates  (a)  united  to  one 
another  in  a  part  of  their  circumference,  and  free  in  the 
remainder.  It  is  from  between  the  two  plates,  where  their 
edges  remain  disunited,  that   the  two  tentacular  processes 

iiroiect.     These  processes  are  the  two  arms  of  the  crescentric 
ophophore,  showing,  as  yet,  however,  no  trace  of  tentacles. 
In  a  more  advanced  8tage(fig.  7}  all  theparts  havestill  further 
in  size,  the  arms  of  the  lophophore  (6)  project  to  a 
,ter  distance  from  between  the  edges  of  the  right  and  left 
like  plates,  and  each  carries  a  double  series  of  minute 
lemisphericnl  tubercle-;  these  are  the  rudiments  of  the  (en- 
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tacles.  The  two  plates  raay  now  be  compared  to  Uie  covers 
of  a  book  attached  to  oae  •another  along  tlie  back,  but 
haying  the  remainder  of  their  edges  free.  They  are  com- 
poaed  of  elongated  prismatic  cells.  While  the  arms  of  the 
lophophore  project  from  between  their  diatal  free  edges,  tlie 
fundus  of  the  stoinaeh  (c)  with  the  attached  funiculus  (rf)  may 
be  seen  projecting  from  between  the  proximal  edges.  The 
funiculus  is  still  short  and  thick. 

As  development  proceeds  the  lophophore  (fig.  8,  b)  becomes 
greatly  increased  ill  size,  and  the  minute  tubercles  of  the  pre- 
vious stage  now  show  thenit>elves  as  unmistakable  tentacles. 
The  whole  of  the  body,  however,  with  the  exception  of  the  pro- 
jecting arms  of  the  lophophore,  and  the  cul-de-sac  of  the 
stomach  with  the  funiculus,  is  still  enclosed  between  the  two 
valve-like  plates  which  have  hitherto  kept  pace  with  the 
general  eulargment  of  the  bud. 

In  the  further  progress  of  the  development  the  plates 
cease  to  keep  pace  with  the  growth  of  tlie  other  parts,  and 
by  the  time  the  polypide  has  attained  its  full  size  and  adult 
form  they  cover  but  a  small  portion  of  the  whole,  and  may 
now  he  seen  as  the  peculiar  shield-like  organ  {fig.  SJ,  A)  which 
performs  so  important  a  part  in  the  morphology  of  Buabdo- 

PLEURA. 

In  thus  following  the  development  of  Rhabdopi.eura  it 
is  impossible  not  to  be  struck  with  the  resemblance  of  the 
valve-like  fieshy  plates  to  the  mantle  of  a  la melli branchiate 
mollusc,  whose  lobes  lie,  as  here,  to  the  right  and  left  of  the 
body,  instead  of  being  placed  dorsally  and  ventrally,  as  in 
the  Brachiopoda.  The  con  miction  is  thus  forced  upon  us  that 
the  right  and  left  plates  of  the  yoimg  Euabdofleura  may, 
after  all,  be  the  representatives  of  the  mantle-lobes  of  a 
Lamellibrancli. 

If  this  be  so,  a  new  light  is  thereby  thrown  upon  the 
morphology  of  the  Polyzoa,  whose  relations  must  then  be 
admitted  to  be  more  intimate  with  the  Lamellibranchiata  than 
with  the  Brachiopoda,  with  which  the  Polyzoa  have  of  late 
years  been  associated.  Indeed,  the  most  important  differ- 
ence between  a  Polyzoon  and  a  Lamellibranch  will  be  found  in 
(he  direction  of  the  intestine,  which,  instead  of  finally  bending' 
towards  the  closed  or  dorsal  edge  of  the  mantle,  retains  its 
original  neural  Hexure,  and  runs  at  once  towards  the  open  or 
ventral  edge.  The  absence  of  a  heart  and  specialised  respi- 
ratory apparatus  is  of  comparatively  slight  importance,  and, 
like  the  degraded  condition  of  the  nervous  system,  only  shows 
the  low  stage  of  development  on  which  the   Polyzoa  rest. 

'  SmHui1«j,  article  "Mollusca,"  in  'Eogliali  Cjelo|wedii>,'»Bd  "Ijccturea 
oil  Comparative  Anatomy." 
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(urthcr,  the  two  arms  of  the  lophophore  ivill  represent  the 
bial  tentacles  of  a  LamelUb ranch  ;  and  since  that  portion  of 
the  endocyst  which  forms  the  tentacular  sheaih  ia  the 
retracted  state  of  the  polypide  is  apparently  continuous  with 
the  posterior  edge  of  the  mantle,  there  can  be  no  difficulty  in 
finding,  in  the  ccencecium  of  a  Polyzoon  tlie  representative 
of  the  siphon  of  a  l^mellib  ranch. 

It  ghonld  also  be  noticed  that  the  whole  polypide  of  Rhab- 
dopleuia  is  remarkably  compressed  from  side  to  side,  a  fact 
which  further  bears  out  the  views  here  maintained  of  its 
relations — views,  however,  which  are  in  no  way  inconsistent 
with  the  obvions  relations  of  the  Polyzoa  to  the  Tunicala. 

The  following  diagrammatic  figures  will  facilitate  a  compre- 
hensitin  of  the  relations  here  attempted  to  be  proved  between 
«  Folyzoon  and  a  Lamellibranch. 


L 


Pt9. 1, — Diagrnmniatic  BeeUon  of  a  LainelllhrkneliUle  Motlasc. 
I^'ltainteh;  h,  intentine;  V  nnnsj  c,  labiiil  pnlp)  d.  veiitnil  edge  of  mantle  ; 
^donul  edge  of  mantle;  e,  lipbon;  /,  pedal  ganglion;  ff.  ceph»lie 
guBglina;  A,  piirietal  aplanetiaio  Kiinglioii ;  i,  heart;  k,  poaterior  re- 
tractor inuelc ;  if  unterior  rclructar  muscle. 

Pig.  2. — Diagrammatie  Section  of  s  Bad  nf  RAaidopleara. 
Much  :  t,  int«Uae  ;  h',  anas;  c,  lophophore;  d,  ventral  or  open  edge  of 
mantlej  d' dorsal  or  cloaed  edge  of  mantle;  e,  t 
portiou  of  endncy it  forming  tentucolar  ihunth. 


Note  on  a  Poimt  i»  the  H\bits  of  the  Diatomace-b  and 
Dbsuidiace^.     By  Akthur  Mkad  Edwards. 

(From  tbe  '  Proceediags  of  tlie  Bostoa  Sooielj  of  Nataral  Historj,'  vol.  li. 
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1  the  habit  of 


Althougii  most  writers 
staling  that  many  of  the  genera  of  Diatom;ice£c  in  the  living 
state  are  free,  or  iion-adhcrtat  to  other  larger  alga;  or  Bub- 
merged  substances,  yet  always  since  I  first  began  the  study 
of  the  Protophytfis,  as  is  well  kjiown  to  my  fellow-students 
with  whom  I  have  from. time  to  time  discussed  the  subject,  I 
have  held  that  all  species  are,  at  some  period  of  their  exis- 
tence, in  an  adherent  or  attached  condition,  growing  upon,  for 
the  most  part,  aquatic  vc^tation  of  a  larger  size.  I  have 
also  frequently  expressed  the  opinion  that  the  adherent  con- 
dition of  any  species  was  but  temporary  and  conditional ; 
otherwise  I  could  not  sec  how  the  wide  distribution  of  forms, 
such  aa  Coccotieis  sculellum,  an  extremely  widely  diffused 
marine  species  usually  found  attached  to  larger  algee,  or 
Tabellaria  fiocculom,  an  equally  cosmopolitan  fresh-water 
species  found  ahnost  invariably  attached,  was  provided  for, 
as  no  motile  spores  of  any  kind  are  known  to  exist  iu  this 
family,  although  such  may  be  the  case. 

At  the  outset  of  my  studies  of  these  extremely  interesting 
organisms  I  naturally  accepted  the  classification  laid  before 
me  by  tlie  authorities  on  the  subject,  and  referred  the  forms 
I  found  to  one  or  the  other  of  the  divisions  of  free  or  attached 
genera,  and,  iu  fact,  went  so  far  aa  to  construct  and  adopt 
terms  expressing  these  two  conditions.  The  adherent  fonns  I 
grouped  under,  the  general  head  of  Epiphytaccte  and  the  free 
under  that  of  Eleutheraceffi.  As  my  studies  progressed, 
however,  I  was  continually  meeting  with  cases  in  which  this 
arbitrary  mode  of  division  would  not  apply,  and  tbe  natural 
conclusion  come  to  was  that  the  method  was  defective,  as  it 
did  not  agree  with  facts.  At  last  I  have  thus  to  publish  my 
conviction  that  such  a  division  of  the  Diatomacea;  into  free 
and  attached  genera  does  not  exist  in  nature,  and  that  most 
il'  not  all  species  arc  free  at  one  period  of  their  existence  and 
attached  at  another.  I  have  seen  several  species  which  are 
almost  universally  ranked  as  fixed  species  existing  in  a 
natural  state  free  and  possessed  of  motion  which  they  never 
displayed  in  their  attached  condition.  Although  it  is  not 
my  intention  at  the  present  time  to  go  very  deeply  into  this 
subject,  yet  I  desire  to  record  that  I  have  noted  the  following 
instanees  of  such  occurrences  among  others  of  a  similar  kind.  • 
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Gomphoneina  acuminatum  and  a  Cocconema,  the  species  of 
which  was  not  at  the  time  deterinioed,  moved  ahiiut  in  a 
Tigorous  manner  when  found  naturally  detached,  and  aUo 
when  freed  from  their  stipes  by  violence,  Af^ain,  several 
years  ago  I  made  a  gathering  of  Schi^OTtema  cruciger,  a 
species  which  consists  of  siliceous  frustules  enclosed  within 
tuhes  of  membranous  material  gToning  upon  other  sub- 
merged matter,  having  its  fruatules  free  and  swimming 
itively  about  upon  the  surface  of  the  water  without  any  signs 
"  investing  tubes,  which,  however,  were  found  empty  but 
nding  erect  and  adherent  at  the  bottom  of  the  ditch  inha- 
bited by  the  Schizonema.  I  have  noticed  that  bare  stipes  of 
an  Achnanlkes,  without  auy  pendent  fnistules,  are  by  no 
means  uncommon,  and  also  Gomphonema  stipes  can  be  iound 
in  the  same  condition.  In  such  cases,  doubtless,  the  fieed 
frustuies  might  be  found  near  by,  and,  in  fact,  I  have  in 
what  may  be  called  "free"  gatherings,  floating  upon  the 
surface  of  the  water,  observed  Cocconeis,  Achnanthes,  and 
Other  forms  which  at  one  time  I  was  in  the  habit  of  classi- 
^ing  as  Epiphytacea;.  Once  I  freed  by  violence  Schizo- 
nema  GreviUei  and  a  Synedra  which  accompanied  it,  and 
they  both  moved  about  in  a  rather  lively  manner,  although 
the  motion  of  the  Schizonema  was  much  more  vigorous  than 
that  of  the  Synedra.  This  was  not  remarkable,  as  the  fnis- 
tules of  Schisonema  and  Honueocladia  are  well  known  to  be 
freely  movable  within  their  investing  tubes,  although  I  do  not 
remember  to  have  seen  the  feet  of  their  activity  without  that 
enclosure  recorded.  The  observance  of  these  lacts  of  the  mo- 
ion  of  the  detached  frustules  of  such  well-known  forms  as  Schi- 
,  GompAonenta  and  Achjianthes,  calls  up  in  the  miud  the 
icstion  of  the  individuality  of  the  Diatomaceous  frustule, 
d  it  is  a  point  to  which  I  would  call  the  attention  of 
Btndents  as  one  deserving  and,  in  fact,  calhug  for  further 
Bnd  8eaTching  investigation.  If  the  whole  frond  of  a  Homiea- 
cladia  with  its  myriads  of  enclosed  frustules  is  an  individual, 
then  is  the  usually  free  Nitzschia,  a  single  frustule  of  which 
cannot  be  morphologically  distinguished  from  a  single  de- 
tached fruatule  of  Homceocladia,  also  an  individual  { — and  is  a 
Navicula  an  individual  as  well  as  the  group  of  similar  forms 
losed  within  the  tube  of  a  Schisanema  or  the  gelatinous 
id  of  a  Masiogloia  ?  Again,  is  a  Cyclotella  an  individual  as 
ill  as  ihe  long  chain  of  discs  which  go  to  make  up  the  frond 
•f  B  Melosiru  or  Padotira  ?  Upon  this  point  I  shall,  hereafter, 
have  more  to  say,  merely  begging  the  record  of  an  observed 
fact  bearing  thereon  by  students  of  this  extremely  interesting 
and,  I  am  conviuced,  important  branch  of  natural  history. 
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I  desire  to  place  on  record  that  I  have  seen  at  least  two 
apparently  and  generally  acknowledged  free  species  of  Des- 
midiaceae  attached  to  a  submerged  aquatic  moss.  One 
was,  Closterium,  species  not  determined,  which  was  for  a  long 
time  (as  during  the  most  of  last  summer  the  specimens  were 
growing  in  one  of  my  aquaria)  attached  pretty  firmly,  by 
means  of  a  true  stipes  or  stalk  of  no  great  length,  to  the 
leaves  of  the  moss,  and  that  so  strongly  that  it  required  some 
considerable  force  to  detach  it.  By  rocking  the  covering 
glass  upon  the  slide,  upon  which  the  specimen  of  moss  was 
placed  during  observation  by  means  of  the  microscope,  the 
Closterium  could  be  made  to  swing  about  from  side  to  side 
upon  its  stipes  without  becoming  detached.  The  other 
species,  observed  at  the  same  time,  was  a  Micrasterias,  and 
this  was  fixed,  generally  in  pairs,  to  the  same  moss,  by  its 
broadest  side,  or  by  both  valves,  so  as  to  present  a  "  front 
view"  (as  it  is  termed  when  speaking  of  Diatomaceae)  to 
the  observer,  thus  presenting  an  analogy  to  the  genus  Epi- 
themia  of  that  family  which  occurs  growing  after  the  same 
manner ;  Cocconeis,  on  the  contrary,  is  attached  by  means  of 
the  whole  of  one  of  the  valves.  The  stipes  of  the  Closterium 
was,  of  course,  at  the  end  of  the  frustule  where  the  valve 
comes  to  a  point,  after  the  manner  of  a  Cocconema,  which 
genus  Closterium  resembles  much  in  form.  In  neither  of 
these  cases  do  I  designate  the  species,  as  that  I  deem  hardly 
of  importance,  the  mere  fact  of  Desmidiacese  being  found 
under  such  conditions  being  the  important  one.  At  the 
same  time  it  is  as  well  to  mention  that  these  species  were 
thus  found  during  the  month  of  August,  or  in  the  midst  of 
the  summer,  the  same  forms  having  been  observed  free  and 
niovable  in  the  early  part  of  the  spring. 

I  have  now  to  place  upon  record  my  opinion  that  the 
Dcsmidiaccae  are  governed  by  very  much  tlic  same  law  as 
applies  to  their  apparently  near  allies  the  Diatomaceae ;  that 
is  to  say,  that  they  are  all  at  some  period  of  their  existence 
attached,  and  at  another  free. 


On  Nakrd  Fresh-Water  Radiolabia.     By  Dr.  Gustav 
WoLDEMER  FOCKE,  of  BremcD.' 

Tbb  distribution  of  animals  in  the  older  strata  of  tbe  earth's 
f-nisi  would  lead  one  to  aaaume  that  fresh- water  lakes  could  not 
Lnve  been  inhabited  until  a  late  jieriod,  and,  indeed/the  distri- 
bution of  living  beings  in  fresh  and  salt  waters  is  now  very  dts- 
proportiouate.  With  regard  to  many  orders  of  the  animal 
kiugdom,  nature  seems  to  have  made  some  feeble  attempts  to 
populate  fresh  waters,  and  then  to  have  given  up  the  matter; 
with  others  the  distribution  in  both  quarters  is  tolerably  equal, 
although  no  very  important  physiological  differences  seem  to 
esist;  with  the  majority  the  sea  presents  a  most  decided  pre- 
dominance. Until  recently  Radiolaria  have  been  found  only 
in  the  sea,  or  at  least  shell-leas  free-living  forms  have  never 
yet  becu  observed  in  fresh  water.  In  the  middle  of  last 
summer  I,  to  rav  great  surprise,  discovered  at  the  same 
Bonrcc  three  different  kinds  of  creatures  which  presented 
deeidetl  characters  of  Radiolaria.  As  moat  of  the  inhabitants 
of  the  sea  belonging  to  this  order  are  enclosed  in  hard 
porous  shells,  the  examination  of  their  tissue  elements  is 
rendered  difficult  to  a  great  degree  j  consequently,  the  oppor- 
tunity of  examining  these  free-living  forms  from  frcali  water 
offer  a  very  desirable  facility  for  making  a  minute  investigation. 
Unfortunately  the  information  which  can  be  supplied  con- 
cerning these  creatures  is  as  yet  extremely  fragmentary.  Of 
the  history  of  their  development  no  particulars  can  be  given. 
The  present  report,  therefore,  will  merely  indicate  the  exist- 
ence of  shell-less  fresh-water  lladiolaria,  in  order  to  give  some 
notion  of  the  facts  relating  to  them,  and  to  attract  the  atten- 
tion of  any  other  observer,  since  the  systematic  determina- 
tion and  the  physiological  description  of  these  creatures  can- 
not be  attempted  with  any  prospect  of  success  until  more 
minute  investigations  have  been  made.  The  creatures  have 
a  restricted  range  of  locality,  and  in  that  range  are  probably 
quite  as  scarce,  since  numerous  organisms,  some  of  which  arc 
smaller,  eiisting  together  with  them,  have  been  recognised 
for  3  long  time,  and  minutely  described.  The  locality  in 
which  fresh-water  Radiolaria  have  been  found  is  moor-pools, 
that  is  to  say,  places  in  peat  moors  into  which  flow  streams 
from  neighbouring  sandy  parts  or  old  waste  downs;  into 
e  is  discharged  a  scanty  stream  of  water,  which  remains 
.  Fucke  is  evidently  uu&wsre  of  t.lic  researclics  of  Mr.  Archer,  of 
.on  tills  subject,  vho  h.i^  ali'eaii;  In  tills  Journal  chaniaterised  une,  »t 
'  Dr.  Foeke's  geners.    Sw  "  Dublin  Club  Minuiw." 
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at  an  almost  coiistaut  temperature  of  8°  R.  by  day,  aud  U 
never  dried  up.  The  fauna  of  these  moor-pools,  with  regard 
to  the  character  of  the  creatures  inhabiting  them,  the  number 
of  the  species  they  contain,  and  the  rarity  of  these  species, 
varies  very  much  from  time  to  time;  this  is  probably  due 
partly  to  differences  in  the  quantity  of  water  in  the  stream, 
and  partly  to  some  mixture  of  it  with  rain  water  or  water 
firom  some  other  source.  Desmidiace^  and  Diatomaccse  were 
also  observed ;  the  number  of  forms  was  small,  some  of  the 
species  being  rare,  but  the  variety  of  specimens  not  very 
remarkable.  At  different  periods  of  the  year  the  predomi- 
nant species  inhabiting  these  pools  are  replaced  by  others. 
With  regard  to  the  Radiolaria,  nothing  has  yet  been  deter- 
mined on  this  point,  since  from  the  time  of  their  discovery 
attention  has  been  almost  exclusively  devoted  to  the  new  and 
particular  forms  brought  under  notice  during  three  months  of 
summer. 

The  first  sign  of  Radiolaria  was  presented  in  a  small  glass 
vessel  filled  with  moor  water,  one  side  of  which,  turued 
towards  the  light,  presented  a  bright-green  lining,  formed  by 
numerous  Desmidiaceie.  Whilst  searching  amongst  the  green 
globules,  discs,  fronds,  &c.,  for  fitting  specimens,  I  met  with 
a  small  green  round  body,  which  appeared  to  be  surrounded 
by  a  layer  of  jelly-like  material.  After  this  had  been  re- 
moved with  a  pipette,  and  placed  upon  an  object -bearer,  I 
found  that  it  was  a  globular  body  indicating  Pandioma  morum 
or  some  allied  form.  On  repeated  examination  I  discovered 
that  there  was  a  great  difi'creucc  between  the  impression  that 
had  been  made  by  the  object  first  presented  and  that  of  the 
round  body  in  the  field  of  the  microscope ;  the  conviction 
was  consequently  forced  upon  me  either  that  I  had  not 
removed  the  proper  body  with  the  pipette,  or  that  its  cha- 
racter had  been  altered  during  the  transmission.  Whilst 
endeavouring  to  clear  up  this  obscurity  by  employing  & 
stronger  maguifyiug  power,  I  was  called  away.  On  my  return 
I  was  not  a  little  surprised  at  the  change  that  had  occurred. 
A  covering  of  delicate  sarcode  had  developed  itself  as  a  broad 
border  around  the  globular  body,  from  which  numerous 
extremely  fine,  long,  and  pointed  processes  now  passed  out- 
wards in  a  radiating  direction.  By  peculiar  to-and-fro 
movements  which  accompauied  the  elongation  and  retraction 
of  these  processes,  slow  and  irregular  locomotion,  apparently 
working  in  one  fixed  direction,  was  produced.  This,  then, 
was  a  discovery  of  a  previously  unrecognised  animalcule, 
which,  indpcd,  at  first  sight  seemed  to  bear  some  affinity  to 
the  Rhizojpoda,  and,  iu  particular,  to  the  Actinophrys,  but 
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which  was,  as  the  following  description  will  show,  a  shelUlesa 
fresh-water  member  of  the  Rndiolaria. 

The  most  careful  investigation  was  at  first  attended  with 
but  little  gain  ;  nevertheless,  the  mass  of  sarcode  presented 
at  first  one,  and  afterwards  several,  green  globuleB,  which 
varied  somewhat  in  size;  as  the  number  of  these  globules 
was  constantly  two,  four,  eight,  or  sixteen,  processes  of  divi- 
sion BO  frequently  observed  in  similar  instances  were  indi- 
cated. In  these  creatures  could  be  recognised  a  dark  double 
contour  of  integument,  which  enclosed  the  green  globules ; 
within  this  was  discovered  a  mass  of  nuclei,  which  at  one 
part,  namely  at  that  lying  close  to  the  inner  surface  of  the 
membrane,  appeared  of  a  green  colour,  and  at  other  parts 
was  colourless ;  this  presented  a  very  dark  contour,  refracted 
the  light  strongly,  and  varied  somewhat  in  extent.  About 
the  green  globules  was  next  presented  a  broader  border  of 
aarcode  —  that  delicate,  estremely  fine,  and  ever-moving 
substance  which  consists  sometimes  of  mucous  elements,  some- 
times of  very  fine,  tortuous,  and  intercrossing  lines,  with 
granules  scattered  here  and  there  between  tbem.  From  this 
layer  of  aarcode  start  up  pyramidal  tonguc-sbaped  processes, 
and  very  fine  spiny  threads  composed  of  the  same  substance, 
and  always  placed  at  right  angles  to  the  tangents  of  the 
spherical  body,  from  which  they  radiate  in  all  directions. 
As  these  long  processes  end  in  extremely  fine  points,  and  are 
constantly  extended  and  retracted,  thus  probably  causing  the 
moveinenta  of  the  whole  mass,  their  actual  limits  may  be  the 
better  determined  the  smaller  the  magnifying  power  employed, 
since  with  powerful  objectives  their  points  are  removed  too 
rapidly  from  the  adapted  focus.  The  pyramidal  tongue- 
shaped  processes  without  doubt  take  part  in  these  movements, 
since  they  can  be  seen  to  arise  and  disappear  ;  their  move- 
ments, however,  seem  to  be  slower,  but  cannot  be  satisfactorily 
investigated  in  consequence  of  the  general  commotion. 

The  different  parts  of  such  an  organism,  so  far  as  they  can 
be  optically  determined,  might,  then,  be  reckoned  from  within 
outwards  as  follows : 

1.  The  centre  of  the  sphere  is  filled  by  colourless  plasma 
strewn  with  granules  varying  in  size,  which  in  itself,  or  in 
consequence  of  the  presence  of  the  very  broadly  and  darkly 
contoured  grannies,  refracts  tbe  light  strongly  on,  or  appears 
brighter  than,  the  surrounding  water.  This  contrast  is 
presented  most  distinctly  before  the  focus  is  closely  adapted, 
and  when  the  delails  cannot  yet  be  recognised  with  precision, 

2.  In  the  outer  portion — that  lying  close  to  the  including 
lembraiie — of  the  plasma  which  is  strewn  with  colourless 
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granules,  exist  largish,  gveen- coloured  corpuscles,  and  here 
and  there,  in  the  midst  of  these,  dark  specks ;  these  green 
corpuscles  are  scattered  very  irregularly,  and  often  slowly 
change  their  positions.  They  vary  somewiiat  in  size,  being 
on  the  average  about  tt-o-t"  in  diameter.  I  counted  about 
one  hundred  of  these  in  one  body. 

The  spherical  body  Boroetiines  presents  in  its  interior  a 
bright  and  sharply  defined  gap;  this,  which  will  be  again 
referred  to,  appears  like  a  vacuole. 

3.  The  border  of  plasma  enclosing  the  granules  forms  a 
compact  membrane,  clear  as  water,  and  showing  a  broad 
contour,  which  is  darker  and  more  sharply  defined  exter- 
nally, and  appears,  in  the  majority  of  instances,  to  be  the 
covering  of  the  sphere.  Examples  are  not  wanting  which 
prove  that  this  membrane  is  very  extensible,  and  capable  of 
beinglprojeeted  externally  at  several  parts  of  its  circumfer- 
ence. This  membrane,  however,  should  not  be  regarded 
merely  as  an  enveloping  structure  to  include  the  contents 
of  the  body  from  the  surrounding  media,  and  to  prevent 
changes  in  its  form,  since  in  the  ranrine  Radiolaria  it  is  con- 
cerned in  the  formation  of  the  shell.  In  the  fresh-water 
forms  the  membrane  is  sometimes  roughened,  and,  present- 
ing, as  it  were,  a  transition  stage  in  the  process  of  incrusta- 
tion, is  elevated  at  the  base  of  each  sarcode  process  into  a 
swollen  protuberance,  which  projects  in  the  form  of  a  half- 
sphere,  and  carries  upon  its  summit  the  process.  Both 
protuberances  and  sarcode  processes  are  often  provided  with 
chitinous  sheaths,  which  remain  unaltered  after  death.  The 
extraordinary  delicacy  of  the  enveloping  membrane  admits 
of  no  chemical  examination ;  the  slightest  touch,  and  even 
the  dropping  of  distilled  or  rain  water  of  a  different  tempera- 
ture, causes  the  whole  of  it  to  coagulate  into  a  shapeless  mass. 

4,  The  outer  layer  of  sarcode,  whilst  contracted,  ia  so 
transparent  and  delicate  that  it  will  often  fail  to  supply  an 
optical  impression  of  its  existence  or  extent.  When  visible, 
it  appears  as  a  symmetrical  covering  closely  surrounding  the 
central  capsule,  and  with  the  same  light- refracting  power; 
thus  at  the  most  the  contours  of  the  envelope  are  somewhat 
widened,  but  to  what  extent  it  is  difficult  to  estimate  with 
the  spherical  form,  as  a  change  is  induced  by  the  slight  dis- 
placement of  the  focus,  "When  any  part  of  the  outer  layer 
of  sarcode  gradually  becomes  visible,  a  faint  shadow  is 
formed  about  the  lining  membrane  for  a  distance  corre- 
sponding to  that  of  the  indistinct  contour,  which  is  rendered 
clear  only  by  rapid  movement  of  the  light.  With  regard  to 
the  optical  peculiarities  of  this  layer  of  sarcode,  nothing  more 
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can  be  iudicated ;  and  much  labour  and  trouble,  and  the 
employment  of  all  accessory  means  at  command,  supply  one 
merely  with  the  fact  that  there  is  something  present,  with- 
out being  capable  In  the  slightest  degree  of  denoting  what 
its  characters  may  be.  In  this  sarcode  arc  presented  light 
and  dark  spots,  delicate,  tortuous  threads,  verv  small  gra- 
nules, and  now  and  then  a  larger  vesicle,  indieating  a  limit 
by  faintly  shadoned  lines  which  always  disappear  instantly 
Then  looked  at  closely.  These  threads,  granules,  &c.,  always 
keep  at  some  distance  from  the  outer  border  line,  so  that  a 
still  brighter  margin  surrounds  the  transparent  inner  mass, 
In  some  instances  the  outer  limit  of  this  margin  was  found 
carled  and  plicated ;  it  is  a  question,  however,  whether  these 
individuals  which  presented  this  condition  were  in  a  state  of 
perfect  vitality. 

From  this  layer  of  sarcode,  which  at  the  most  can  be  dis- 
tinguished only  as  a  faint  clouding  around  tbe  enveloping 
membrane,  now  arise  processes  which,  by  virtue  of  their 
prismatic  or  cylindrically  corneal  forms,  can  be  better  dis- 
cerned. At  times  they  are  found  completely  retracted; 
afterwards,  some  make  their  appearance  at  different  parts  of 
the  circumference,  and  one  can  generally  declare,  so  long  as 
the  lining  membrane  of  the  capsule  is  preserved,  or  remains 
not  essentially  altered,  that  these  processes  extend  in  a 
radiating  direction,  and  are  placed  at  right  angles  to  the 
tani^ents  of  the  splierical  body.  The  most  frequent  form  is 
that  of  a  long  needle  with  a  very  fine  tip,  whirh  always 
letnains  straight  even  when  the  needle  itself  is  slightly 
rcurved  at  its  lower  part.  Among  these  needle-shaped  pro- 
ses exist,  in  several  Radiolaria,  flattened  and  lancet-sliaped 
ilongations,  which  do  not  extend  to  so  great  a  length, 
Bod  which,  like  the  former,  take  the  direction  of  the  radii  of 
the  spherical  body.  These,  however,  are  distributed  more 
sparingly  over  the  surface,  and  are  never  projected  simul- 
taneously with  the  needle-shaped  processes.  When,  during 
a  long  sojourn  under  the  microscope,  a  complete  unfolding  at 
all  parts  of  the  sarcode  layer  has  taken  place,  these  tongue- 
shaped  processes  may  be  seen  distributed  with  moderate 
•ymmetry,  and  appear  in  number  to  bear  a  proportion  to  the 
finer  and  longer  processes  of  one  to  four  or  five.  Nothing 
more  precise  can  as  yet  be  supplied  with  regard  to  these 
processes;  and  as  during  their  full  unfolding  the  movement 
becomes  more  active,  and  a  rapid  change  of  place  continues 
to  be  associated  with  a  more  frequent  rising  and  sinking  in 
the  water,  it  becomes  extremely  difficult,  with  the  frequent 
ihange  of  focus  and  the  concern  about  retaining  the  object 
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in  the  field  of  the  microscope,  to  state  precisely  whether  this 
or  that  process  stauds  iu  the  same  row,  or  is  placed  above  or 
below  the  other. 

The  fundametital  form  of  the  fresh-water  Radiolaria  seems 
to  be  the  sjihere,  but  tbis  docs  not,  however,  preserve  the 
stability  which,  in  the  majority  of  Rhizopods,  is  dependent 
upon  the  shell,  nor  does  it  present  that  rapid,  proteus-like 
change  of  form  shown  by  the  Amoebie,  &c.  The  spherical 
contour  may,  indeed,  be  converted  into  an  oval  or  becomes 
a  triangular  one,  with  very  roHTided  angles,  when  external 
influences  are  not  opposed.  When  the  determined  direction 
of  the  creature's  movements  is  obstructed  the  whole  body 
flows  in  an  irregular  and  elongated  form  about  the  obstruct-, 
ing  object,  and  seeks  the  nearest  passage;  next  follows  an 
irregular,  unsymraetrical  distribution  of  the  sarcode  pro- 
cesses on  its  surface.  These  changes  in  form  take  place 
slowly,  and  the  previous  condition  is  slowly  regained. 

To  the  clear,  sharply  defined,  and  vacuole-like  spot  occasion- 
ally observed  within  the  central  capsule  the  less  importance 
is  to  be  attached,  as  the  specimens  which  presented  this  had 
probably  ceased  to  live. 

Neither  an  accurate  determination  of  the  size  of  these 
creatures,  nor  more  precise  details  as  to  colour  can  be  given. 
The  division  processes  appear  to  reduce  the  diameter  of  the 
central  capsule.  No  measure  of  fuU-grown  specimens  can  as 
yet  be  given,  and  the  variable  form  of  the  body  stands  in  the 
way  of  this.  The  size  of  the  species  described  in  this  report 
fluctuates  between  Z^'" — t't" '■  The  colour  appears  only 
darker  or  lighter,  with  changes  in  the  illumination ;  the  rela- 
tion, however,  between  the  coloured  and  transparent  granules 
in  the  sarcode  undergoes  change,  and  the  coloration  conse- 
quently acquires  an  altered  character.  The  observed  tints  of 
green  and  red  correspond  more  to  the  colours  of  the  Infusoria 
than  to  those  of  chlorophyll  and  the  red  Aigas.  With  regard 
to  the  sarcode  no  further  information  can  as  yet  be  given  in 
addition  to  that  already  dealt  with  by  other  observers  in 
good  works  on  the  Rhizopoda,  &c.  The  hitherto  obscured 
divergence  of  the  processes  in  a  radiating  direction  hardly 
permits  the  notion  that  a  fusion  of  any  of  these  processes 
generally  takes  place,  and  such  has  not  yet  been  made  out 
during  processes  of  division.  Yery  frequently  the  most 
flattened  processes  are  filled  with  plasma-corpuscles. 

The  fresh-water  Radiolaria  caunot  be  easily  confounded 
with  allied  Rhizopoda,  and  as  the  first  glance  finds  something 
80  characteristic,  they  cannot  be  considered  as  Desmidiaceae. 
Actinophrys  is  very  similar  in  form,  but  possesses  a  con-. 
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:tile  vesicle,  and  never  retracts  its  processes,  which,  again, 
are  always  less  numerous.  Any  confusion,  however,  will 
always  be  prevented  hy  observance  of  the  rapid  movetnents 
in  one  direction  which  these  Radiolaria  present. 

By  far  the  greater  part  of  the  marine  Radiolaria  bears  a 
liard  trellised  shell  and  tirta  spines,  spiculie,  hooks,  &;c.  The 
fresh-water  R&dlolaria  being  shetl-less  and  unprotected,  their 
structure  is  consequently  more  simple,  and  they  will  therefore 
fall  into  a  place  in  systematic  arrangements  before  the  more 
protected  marine  Radiolaria — according  to  Hackel's  system, 
before  Thalasaicola — and  thus  extend  the  ranks  of  the 
Radiolaria. 

Dr.  Focke  gives  full  details  concerning  these  species  of 
ahell-less  fresh-water  Radiolaria,  and  refers  the  reader  to 
appended  illustrative  plates. 

No.  1. — The  first  species  presented  at  first  sight  four  green 
globules,  surrounded  by  a  border  of  sarcode  and  needle-shaped 
and  tongue-like  processes.  Division  processes  were  indicated 
"(y  the  fact  that  these  globules  were  found  in  other  specimens 

groups  of  two,  eight,  and  aixteeu.     The  granules  within  the 


enveloping  membrane,  particularly  those  near  the  periphery 
of  the  bodv,  were  subjected  to  rapid  movements.  In  these 
fomts  the  sarcode  layer  and  processes  can  scarcely  be  di 


titiguislied  at  the  first  examiuation,  but  become  extended 
after  remaitiing  at  rest  for  a  time  under  the  microscope. 
The  movement  of  the  bodies  is  constant,  slowly  progreaaive, 
and  apparently  in  a  direction  towards  the  tight.  The  glo- 
bular bodies  formed  by  processes  of  division  are  sometimes 
separated  into  two  or  more  groups,  each  of  which  retains  its 
own  envelope  of  sarcode.  When  this  has  taken  place  the 
contours  of  the  globular  bodies  become  very  irregular,  and 
the  bodies  themselves  are  more  widely  separated.  The  whole 
of  the  creature  is  sDmetimca  broken  np  into  a  number  of 
isolated  bodies,  each  of  which  is  perfectly  round,  and  fur- 
nished with  its  own  layer  of  sarcode  and  with  processes. 
Vcrj-  long  fine  processes  are  sometimes  thrown  out  from  one 
body  to  auother  and  connect  the  two.  These  isolated  glo- 
bular bodies  also  undergo  division  processes.  One  of  these, 
with  included  globules,  and  furnished  with  a  long  process, 
suspended  by  which  the  whole  moves  backwards  and  forwards 
like  a  pendulum,  is  represented  by  fig,  1.  Some  of  the 
creatures  here  described  undergo  the  following  changes  : — The 
processes  are  gradually  rctiacted  into  the  sarcode  layer,  a 
part  of  which  is  then  elongated,  and  presents  internally 
separated  particles  of  the  lining  membrane  enclosing  isolated 
masses  of  green  granules.  The  lining  membrane  is  some- 
times lengthened  in  a  pyriform  shape  and  becomes  distended 
near  the  small  end,  and  presents  there  a  vacuole-like  vesicle. 


Finally,  after  death  the  elongated  mass  of  sarcode  breaks 
down  into  molecular  matter,  the  enveloping  membrane  of  the 
capsule  retains  its  dark  and  distinct  contour,  the  colourless 
granules  are  removed,  and  the  green  granules  withdrawn 
from  their  original  position  near  the  perpihery, 

No.  11  (fig,  2), — Two  forms  are  described.     The  first  con- 


L  sUts  of  a  somenlmt  smaller  body  than  tliat  of  the  preceding 

KBpeciea.     lu  this   the   granules   lying  near  the  enveloping 

I  membrane  are  coloured  red  instead  of  green.    The  border  of 

f  sarcode  is  narrower,  and  the  processes,  for  the  most  part,  are 

needle-shaped.     The  second  form   is  represented  by  much 

paler  specimens,  with  coarsely  granular  contents;  these  are 

eiUTounded  by  a  broad  border  of  sarcode  bearing  very  small 

,  processes,  and  often  show  a  large,  bright,  and  sharply  defined 

L.circniar  gap  (vacuole  ?).     Whether  this  form  really  represents 

a  distinct  species  remains  as  yet  undecided. 

No,  III  (fig.  3a,  3A). — This  species  is  represented  by  green 
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f  bodies,  which  are  supplied  with  a  narrow  border  of  sarcode 
and  a  considerable  number  of  needle-shaped  processes.  They 
differ  from  the  first  species  in  their  size,  the  absence  of 
tougue-ahaped  processes,  the  number  and  distribution  of  the 
needle-shaped  processes,  and  iu  the  increased  proportion  of 
green- CO  loured  granules,  T!ie  form  of  these  creatures  is 
circular,  oval,  or  triangular,  with  very  rounded  angles. 
"With  a  very  highly  magnifying  power  a  cellular  structure 
may  be  observed  in  the  enveloping  membrane,  particularly  at 
its  outer  surface,  where  each  needle-shaped  process  is  placed 
on  the  summit  of  an  elevated  cell.  The  lower  part  of  each 
long  needle-shaped  process  is  often  enclosed  in  a  fine  sheath 
(chitine?),  which  may  be  recognised  after  the  death  and  dis- 
Kction  of  the  creature.  This  sheatli,  which  is  about  ,l"'  in 
length  and  -^nn  " '"  breadth,  is  inserted  into  the  summit  of 
the  swelling  on  the  surface  of  the  lining  membrane.  (This 
is  illustrated  by  an  ideal  figure  at  3d.} 

In  conclusion.  Dr.  Focke  states  that  he  has  reasons  for 
believing  that  Eremosphaera  viridU  belongs  properly  to  the 
B&diolaria.  This  organism,  which  presents  a  large  green 
globular  body,  and  multiplies  by  twofold  division,  was  first 
considered  to  he  a  germ-corpuscle,  and  afterwards  one  of  the 
Alg«. 


NOTRS  AND  CORRESPONDENCE. 


Odr  esteemed  correspondent  Count  Castracane  requests 
us  to  correct  two  expressions  in  the  translation  of  his  piipsr 
on  the  "  Reproduction  of  the  Diatoniaceie"  in  the  last  number. 
In  page  258,  line  24  from  the  top,  for  "  vessel  "  read  "  cell ;" 
and  in  page  259,  line  22,  instead  of  "  inclosed  in "  read 
"  enclosing." 

Adulteration  of  Tobaooomth  Starch — The  Government  have 
been  recently  carrying  on  prosecutions  against  tobacco  manu- 
facturers and  dealers  for  having  in  their  possession  tobacco 
adulterated  with  starch.  Amongst  the  numerous  adultera- 
tions to  which  tobacco  is  expost  d  it  was  not  till  very  recently 
suspected  that  starch  was  ever  employed.  Of  course,  such  an 
adulteration,  if  suspected,  could  be  easily  detected  by  the  aid 
of  the  microscope.  This  arises  from  the  fact  that  the  mature 
leaf  of  the  tobacco — the  part  that  is  used  in  commerce — pos- 
sesses no  perceptible  traces  of  starch.  It  is  true  that  during 
the  early  stages  of  the  growth  of  the  tobacco  traces  of  exceed- 
ingly minute  granules — which  are  true  starch-granules — can 
be  detected.  These,  however,  are  very  different  from  the  starch 
detected  by  the  (rovernment  officers  in  the  tobacco  seized 
in  the  prosecutions  alluded  to.  In  all  the  cases  the  starch 
was  either  wheat-  or  rice-starch.  In  some  cases  the  starch 
bad  been  boiled  before  application  had  been  made  of  it  to 
the  tobacco  leaf,  but  this  did  not  interfere  with  its  ready  detec- 
tion under  the  microscope,  by  the  aid  of  its  reaction  with  iodine. 
The  quantity  varied  from  2  to  7  per  cent.  This  quantity 
is  very  small ;  but,  practically,  it  is  found  that  tobacco 
smeared  with  starch  will  take  up  more  water,  and  thus  the 
tobacco  is  made  to  weigh  more  by  the  addition  of  starch. 
The  starch  in  these  cases,  however,  has  not  been  added  so 
much  with  the  object  of  increasing  the  weight  of  the  tobacco 
as  to  enable  the  manufacturers  to  improve  the  workable  pro- 
perties of  the  tobacco.  In  all  cases  this  adulteration  was  found 
in  the  Irish  roll  tobacco,  and  it  is  in  the  manufacture  of  this 
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I^H  article  that  thefiour  of  the  cereal  plants  wasfoundof  advaatage.  ■ 

''         fmiat.  nmiNp   is  iliifi  In  ihp  Inland  Rfiveniie  fur  carrvin?   out  I 
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Great  praise  is  due  to  the  Inland  Revenue  for  carrying  out 
this  prosecution  so  successfully,  and  thereby  protecting  the 
honest  trader.  These  prosecutions  could  scarcely  have  been 
carried  on  but  by  the  aid  of  the  microscope.  It  was  through 
the  energy  and  intelligence  possessed  by  Mr.  Philips,  the 
superintendent  of  the  Inland  Revenue  Laboratory  at  Sonier- 
Bet  House,  that  this  instrument  was  placed  in  the  hands  of 
the  revenue  ofBcers  under  his  guidance  ;  and  this  is  not  the 
first  instance  of  extensive  frauds  having  been  detected  by  its 
agency, — E.  L. 

Coecoliilu  and  Coccospheres.  By  G.  ,C.  Wallich.  Sep- 
tember 7th,  1868. — In  a  lecture  "  On  a  Piece  of  Chalk," 
delivered  by  Prof.  Huxley  to  working  men  during  the  recent 
meeting  of  the  British  Aaaocialion,  and  published  with  the 
author's  tnitiala  in  the  September  number  of  '  Macmillan's 
Magazine,'  attention  is  directed  to  certain  minute  bodies,  to 
which  he  gave  the  nai^e  of  *'  coccoliths,"  as  met  with  in 
soundings  obtained  in  1837  by  Capt.  Dagman  in  H.M.S. 
"  Cyclops."  Speaking  of  these  bodies,  the  author  says, 
"  Dr.  Wallich  verified  ray  observation,  and  added  the  interest- 
ing discovery  that  not  unfrcquently  bodies  similar  to  these 
coccoliths  were  aggregated  together  into  spheroids,  which  he 
termed  coccospheres."  He  goes  on  to  say  that  "  A  few  years 
ago  Mr.  Sorby,  in  making  a  careful  examination  of  the  chalk, 
by  means  of  sections  and  otherwise,  observed,  as  Ehrenberg 
had  done  before  him,  that  much  of  the  granular  basis  pos- 
sesses a  definite  form.  Comparing  these  formed  particles  with 
those  in  the  Atlantic  soundings,  he  found  the  two  to  be 
identical,  ahd  thus  proved  that  the  chalk,  like  the  soundings, 
contains  these  mysterious  coccoliths  and  coccospheres." 

In  the  above  extract  1  will,  with  your  permission,  point 
out  one  or  two  inaccuracies,  no  doubt  unintentional,  on  Prof. 
Huxley's  part,  but  of  sufficient  importance  to  induce  me  to 
beg  you  will  afford  me  the  opportunity  of  correcting  them, 
and  at  the  same  time  of  drawing  the  attention  of  naturalists 
to  some  additional  facts  connected  with  the  bodies  in  question. 

The  occurrence  of  the  spheroidal  objects  to  which  I  as- 
signed the  name  of  coccospheres,  as  being  most  intimately 
connected  with  the  coccoliths  of  Prof.  Huxley,  was  delected 
by  me  in  North  Atlantic  soundings,  whilst  on  the  surveying 
cruise  of  H.M.tj.  "  Bulldog,"  in  July,  1860,  a  general  notice 
of  their  existence  having  appeared  in  my  '  Notes  on  the  pre- 
sence of  Animal  Life  at  great  Depths  in  the  Sea  '  in  Novem- 
ber of  the  same  year,  and  a  detailed  description,  with  figures 


anil  measure  men  16,  having  been  published  by  me  in  ibe 
'Ann.  k  Mag.  Nat.  Hist.'  in  July,  1851.  The  idemilica- 
tion  of  the  coccoliths  nf  the  soundin(js  with  those  of  the 
i-halk  (to  the  last  of  which  attention  whs  drawn  by  Ehrten- 
berg  and  Mr.  Sorbj)  was  announced  for  the  first  time  in  the 
two  pajiers  just  referred  to,  Mr.  Sorby's  paper  having 
appeared  in  the  'Annals'  in  Seplcmber,  1861.  In  this 
paper  Mr,  Sotby  actually  refers  to  the  spheroidal  bodies 
under  the  name  I  gave  them.  The  merit  of  the  ideiilifica- 
tion  spoken  of  by  Prof.  Huxley,  such  as  it  is,  I  have  there- 
fore a  right  to  claim  as  mine. 

The  coccoliths,  however,  cannot  correctly  be  said  to  be 
''  aggregated  together  into  the  spheroids,"  as  stated  in  the 
lecture  They  are  in  reality  arranged,  at  intervals,  over  the 
surface  of  the  ephcroidal  cell,  on  which  their  concave  sur- 
faces rest,  and  which  is,  to  this  extent,  a  separate  portion 
of  the  structure.  When  detached,  as  they  invariably  appear 
to  be  in  the  chalk  and  the  fossil  earths  (of  which  I  shall 
ive  occasion  to  say  a  word  presently),  they  bear  the  same 
relation  to  the  stipporting  cell  that  the  fallen  fruit  hears  to 
the  tree  that  bore  it,  and  nothing  more. 

Of  their  true  position  in  the  organic  world  I  am  ignorant. 
But  I  have  these  importimt  facts  to  add  (referred  toby  me 
incidentally  in  a  paper  on  "The  Polycystina,"  which  was 
read  before  the  Royal  Microscopical  Socie^  in  May,  1865,  and 
published  in  the  '  Transactions '  of  that  Society),  that  I  have 
detected  coccoliths  iu  abundance,  and  retaining  their  normal 
characters,  in  some  of  the  fossil  siliceous  earths  of  Barbadoes, 
&c.,  and  that  coccospheres  have  been  met  with  by  me  pro- 
fusely in  a  living,  or  perhaps  it  would  be  more  saft-  to  say  a 
recent,  condition,  in  material  collected  at  the  suVface  of  the 
ojien  seas  of  the  tropics,  and  also  in  dredgings  from  shoal 
M'Bter  obtained  off  the  south  coast  of  England. 

It  only  remains  for  me  to  add  that,  so  fer  as  the  chemical 
nature  of  these  bodies  caii  be  ascertained  by  reagents  and  the 
polariscope,  there  is  reason  to  believe  that  carbonate  of  lime 
enters  largely  into  their  composition ;  and  they  furnish  us 
with  another  striking  example,  in  which  simplicity  of  struc- 
ture has  enabled  an  organism  to  weather  the  vicissitudes  to 
which  the  surface  of  the  globe  has  been  subject,  and  under 
the  operation  of  which  more  complex  forms  have  ceased  t 
exi6X.—Al/ie/iteum  for  Sept.  19,  1868. 

Prof.  Huxley,  at  Mr.  Sorby's  request,  replied  to  this  letter  I 
and  defended  Mr.  Sorby's  claim.     See  also  his  paper  in 
last  number  of  this  Journal. 


Haohet'i  and  other  ImmerBion  Lenses.  —  A  correspondent 
wishes  for  tlie  opiuiun  of  tlie  readers  of  the  Journal  on  the 
comparative  merits  of  immuvsion  nud  other  lenses,  for  various 
forms  of  work.  We  shall  be  happy  to  insert  any  remarks 
upon  the  subject,  based  on  oipcriciice. 


Cell  DiftgnoBis. — We  arc  anxious  to  suggest  to  those  who 
have  the  time  the  importance  of  a  series  of  observations  on 
the  various  forms  of  tissue,  the  hairs,  pollen-grains,  raphides, 
and  starch -grunules  of  plants.  Any  observer  who  will  care- 
fully examine  a  genus  at  a  time,  in  these  respects,  as  Mr. 
Gulliver  has  done  quft  Raphides,  would  perform  valuable 
work.  We  should  be  pleased  to  publish  a  series  of  such 
papers. 


Palu. — Some  time  ago  a  very  small  quantity  of  a  fine  silky 
substance  was  brought  to  England  from  California  under 
the  above  name,  and  it  was  used  as  an  object  for  the 
microscope,  on  account  of  its  beautiful  structure.     Mr.  IJing- 

^llun,  in  his  very  interesting  paper  on  the  "  Volcanic  Plieao- 
mcna  of  the  Hawaiian  Islands,"  says — "  Palu  is  the  silky 
eovexing  of  the  opening  fronds  of  several  species  of  tree  ferns, 
and  is  eximrled  in  large  quantities  to  California_,  for  beds, 
&C."  Cp.  426j.  The  trade  is  so  extensive  that  "  corduroy 
roads^'  are  made  to  the  station  where  it  is  collected,  «nd 
whole  districts  are  leased  for  the  "  Palu  business,"  and  there 
is  a  large  number  of  "  Palu-pickeie."  The  Palu  is  collected 
at  Kelau^,  which  is  the  most  tropical  region  in  Hawaiia; 
the  tree  ferns  have  stems  fifteen  feet  high  to  the  base  of  the 
frond,  and  eight  or  twelve  inches  in  diameter. 


One    Thousand    Objects   for   the    Microscope.     By    M.   C. 
Cooke.     fVith  bQQ  figures.     Londou:  Warne  and  Co. 

Mr.  Cooke  is  so  well  known  to  the  scientific  world  as  an 
active  and  careful  observer  with  the  microscoiie,  that  any 
work  from  hia  pen  would  be  sure  to  be  welcome.  In  tliis 
little  book  he  has  done  a  really  excellent  service  to  the 
young  microscopic  observer.  At  the  present  day,  many 
persons  possess  microscopes  who  have  no  one  near  them  to 
point  out  the  many  objects  of  interest  around  them  ou 
which  lo  employ  the  microscope.  Mr.  Cooke  here  comes 
forward  as  their  guide ;  and  by  the  aid  of  500  very  cleverly 
executed  engravings  dUplays  the  variety  of  objects  for  mi- 
croscopic research,  which  may  he  collected  from  the  vege- 
table and  animal  kingdoms.  As  Mr.  Cooke  has  not  classi- 
fied the  objects,  it  would  be  impossible  for  us  to  give  any- 
thing like  an  idea  of  their  nature  or  variety.  It  will  suffice 
for  us  to  say  that  he  gives  illustrations  and  descriptions  of 
minute  animals  and  plants,  also  of  the  minute  anatomy 
of  both ;  and  of  the  parts,  such  as  hairs  aud  scales  ;  and  the 
secretions,  such  as  starch,  of  the  varioos  members  of  both 
animal  and  vegetable  kingdoms.  The  work  is  dedicated  to 
the  members  of  the  Quekett  Club,  of  which  Mr.  Cooke  was 
one  of  the  founders.  He  offers  it  as  the  gift  of  a  father  lo 
his  children  ;  and  we  are  sure  his  hope  will  be  realized, — 
"  that  it  may  be  bread  and  not  a  stone." 


The  Record  of  Zoological  Literature,  18fi7.     Volume  Fourth. 

Van  Voorst. 

Another  volume  of  this  exceedingly  valuable  work  has 
appeared ;  and  an  arrangement  has  been  suggested  by  the 
able  editor.  Dr.  Albert  GUnther,  and  acted  upon  by  the 
publisher,  which  enables  those  interested  in  a  specitd  de- 
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partment  of  zoology  to  purchase  a  part  of  the  ^  Record  * 
containing  that  which  relates  to  their  subject,  without 
having  to  pay  for  the  whole.  The  vertebrates  form  one 
part ;  the  insects,  spiders,  and  myriopods  another ;  and  the 
rest  of  the  invertebrates,  a  third.  It  is  this  last  volume 
which  will  be  of  most  interest  to  our  readers,  containing  as 
it  does  the  literature  relating  to  the  minuter  forms  of  animal 
life.  .  Dr.  Edouard  von  Martens  has  given  account  of  the 
papers  and  separate  works  relating  to  the  class  MoUusca, 
and  to  the  great  group  of  Crustacea,  which  appeared  during 
the  year  1867 ;  whilst  Professor  Perceval  Wright,  of  Trinity 
College,  Dublin,  has  done  the  same  for  the  MoUuscoida, 
Rotifera,  Annelida,  Scolecida,  Echinodermata,  Caelenterata 
and  Protozoa.  The  study  of  all  these  groups  is  intimately 
associated  T^ith  the  microscope  ;  and  it  is  pleasant  to  see  the 
pages  of  this  Journal  not  unfrequently  referred  to  in  the 
*  Record.'  No  fitter  recorder  than  Dr.  Wright  could  have 
been  found  for  the  work,  which  he  has  done  with  the  same 
ability  as  in  former  years.  We  could,  however,  wish  one 
thing ;  and  that  is,  that  space  would  permit  the  recorders  to 
give  a  short  account  of  many  of  the  papers  which  now  are 
merely  entered  by  their  titles.  Though,  in  our  own  chro- 
nicle, we  attempt  to  keep  a  record  of  the  current  literature 
relating  to  microscopic  organisms,  it  is  yet  not  possible  for 
us  to  obtain  the  same  survey  as  the  yearly  recorder  ;  and  in 
his  pages  will  be  found  references  to  some  works  and  papers 
on  microzoological  subjects  which  have  not  come  under  our 
notice :  besides  this,  many  of  those  who  work  with  the 
microscope  are  doubtless  interested  in  special  branches  of 
zoology ;  and  to  those  the  Zoological  Record  will  be  invalu- 
able. As  a  matter  of  duty,  those  who  wish  for  the  progress 
of  zoological  science  in  this  country,  and  who  can  afford  it, 
as  we  trust  many  can,  should  prove  their  regard  for  science 
by  the  purchase  of  the  *  Zoological  Record.' 
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Histology.  Nerve. — Researches  on  the  Intimate  Struc- 
ture of  the  Brain.  Second  series.  By  Lockhart  Clarke. 
7  plates.     Philosoph,  TVans,  Roy.  Soc,  1st  part,  1868. 

Studies  on  the  Structure  of  the  Cortical  Substance  of 
the  Human  Brain,  Part  II.  By  Rudolf  Arndt.  2  plates^ 
15  pages.     Maw  Schnitzels  Archivy  1868,  4th  part. 

Changes  in  the  Nervous  System  which  follow  the 
Amputation  of  Limbs.  By  Dr.  Dickenson.  Journal  of 
Anatomy,  No.  Ill,  p.  88,  pi.  iv. 

Nerve-corpuscles  of  the  Penis  and  Clitoris  in  Mamma- 
lia and  Birds.  By  W.  Beuse.  Henle  u.  Pfeufer's  Zeitsch., 
xxiii,  p.  1. 

End-apparatus  of  certain  Nerves.  By  Ludwig  Letzerich. 
1  plate.      Virchow's  Archiv,  part  4,  1868.     1  plate. 

Mode  of  Termination  of  Nerves  in  the  Testicle.  By 
L.  Letzerich.  Virchow^s  Archiv,  March,  1868. — The  au- 
thor states  that  the  nerve-fibres  pierce  the  membrana 
propria  of  the  tubuli  seminiferi,  and  end  in  a  more  or  less 
irregular  pyramidal  mass  of  protoplasm,  in  which  lie  clear 
elliptic  nuclei.  The  ends  of  the  fibres  lie,  therefore,  in  close 
relation  to  the  outer  layer  of  secreting  cells. — Journal  of 
Anatomy,  November,  1868. 

Structure  of  Nerve-fibres.  By  Dr.  Grandry.  Bull,  de 
VAcad.  Roy.  de  Belgique,  xxv,  p.  304. — From  observations 
made  into  the  structure  of  nerve-fibres  immersed  when 
perfectly  fresh  into  solution  of  nitrate  of  silver.  Dr.  Grandry 
concludes  that  the  axial  cylinder  is  composed  of  two  sub- 
stances of  diflferent  physical  and  chemical  properties,  which 
present  a  regular  disposition.     It  probably  consists  of  trans- 
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Tersely  arranged  discB,  separated  from  each  other  by  a 
mbstance  wliich  possesses  diSei'ent  propeities  from  the  discs 
themselves.  A  resemblance,  therefore,  may  be  traced 
between  its  structure  and  that  of  striped  muscle.  He  con- 
cludes, also,  that  two  different  substances  exist  within  the 
nerve-cell  which  appear  to  possess,  as  in  the  uxiul  cylinder,  a 
disc- like  arrangement. — Journal  of  Anutomy,  November, 
1868. 

Reply  to  W.  Kranse  on  the  Membrana  Feneatrata  of 
the  Retina.  By  Hensen.  4  pages.  MaxSckullze'sArchiv, 
1868. 3rd  part. 

Muscle. — Structure  of  Striped  Muscular  Tissue.  By 
W.  Krause.     Netile  w.  Pfeufer's  Zeihch.    4th  Part.     1868. 

Contributions  to  the  Ktiowled;^e  of  the  Smooth  Muscle- 
Gbres.  By  Dr.  Schwalbe.  1  plate,  17  pages.  SchuUze's 
Archiv,  I8G8.     Ith  Part. 

The  Ciliary  Muscle  iu  Fish,  Birds  and  Quadrupeds.     By 

B.  J.  Lee.     Journal  of  Anutomy,  No.  Ill,  p.  14. 

L     On  the  Ciliary   Muscle    of  Domestic    Mammalia,      By 

U>r,  Flemming.     2  plates,  22   pages.     Max  Schultze's  Ar- 

FUh'f,   1868,   4th   part. — Consult    in    connection   with   this 

T.   E.    Schulze's   paper   iu    No.    IV,    18G7,   of   the    same 

Archiv. 

Blood,  Lymph,  and  Vessels. — The  so-called  Amoeboid 
Movements,  and  Cohnheira's  Inflammation  phenomena. 
By  Dr.  Diluitz.  Reich,  u.  Raymond's  Archiv,  3rd  part. 
1868. 

The  Exudation  of  Blood-cells,  &c.  By  W.  Koster.  Neder- 
hndsch  Architf  voor  Gtnees-  en  Natur-kunde,  III,  3rd  part, 
1868. — W,  Roster's  paper  affords  an  exemplification,  in 
addition  to  others  already  given  in  this  series,  of  the  close 
alliance  e  si  a  ting  between  physiology  and  pathology.  It 
consists  chiefly  of  ilhistrationa,  drawn  from  pathology,  of 
the  fact  originally  observed  by  Cohnheim,  of  Berlin,  that, 
"  By  a  simple  and  easily  repeated  experiment  with  the 
mesentery  of  a  frog,  we  can  satisfy  ourselves  that  in  the 
commencement  of  an  inflammatory  process,  while  the  red 
blood-cells  are  stLU  carried  along  with  great  rapidity  thrnugh 
the  axis  of  the  vessel,  the  colourless  blood-cells  remain 
^jrmly  adherent  to  the  inner  surface  of  the  minute  veins  and 
luiliary  vessels.  We  speedily  sec,  particularly  iu  the 
iinnte  veins,  the  colourless  blood-cells  penetrate  into  and 
won  through  the  wall,  and  gradually  diffuse  themselves  in 
the  intervening  tissue.  At  the  same  time  they,  now  and 
then,  like  Amcebte,  alter  their  form,  acquire  one  or  more 

nsted  outrunners ;  in   a   word,   distinctly   mouifest   tbetr 
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contractility."  From  the  foregoing  the  following  corollarits 
are  deducible  : — The  analogy  between  pua-cclU  and  colourless 
blood-celU;  the  impossibility  of  distinguishing  the  two  in 
the  blood  ;  the  morphological  agreement  between  a  recent 
exudation  {as  in  pneumonia  or  pleuritis)  and  the  product  of 
purulent  softening  of  the  same,  on  microscopical  examina- 
tion, &c. — Journal  of  Anatovuj,  November,  186y. 

New  ExperimentB  on  the  Genesis  of  Leucocytes.  By 
Dr.  Onimus.  Robin's  Journal,  November  and  Occenibcr, 
1808. 

On  Capillary  ^'^aacular  Systems  in  the  Gasteropoda. 
By  Trofessor  C.  Wedl.  Anzeige  der  Akad.  dtr  Wiss.  in 
men,  July  23rd,  1868,  p.  179.— The  theory  proposed  by 
Milne-Edwards,  that  in  the  Mollusca  the  arterial  and  venous 
systems  are  not  united  by  a  capillary  system,  but  that  a 
system  of  lacunaj  destitute  of  proper  walls  intervenes  be- 
tween them,  is  not  confirmed  in  the  Gasteropoda  investi- 
gated by  the  author.  In  Helix,  Limax,  Turbo,  Limnteus, 
and  Murex  he  has  ascertained  the  existence  of  closed  capil- 
lary systems,  with  proper  walls  and  characteristic  of  the 
dift'ereiit  organs;  these  may  be  displayed  by  injection  either 
from  the  arterial  or  the  venous  side.  The  existence  of  a 
lacunar  system  must  be  denied  even  in  the  respiratory 
organs.  Nor  eoiild  he  convince  himself  that  the  vascular 
system  is  open  either  towards  the  cavity  of  the  body  or  the 
outer  surface.  Hence  the  theory  of  the  imperfect  circula- 
tion of  the  blood  in  the  Gasteropoda  is,  at  least,  not  of 
universal  application. 

These  observations  of  Professor  Wedl's  are  of  greater 
importance  when  considered  in  connection  with  Mr.  Charles 
Robertson's  recent  account  of  a  similar  condition  of  things 
in  Helix  potiiatia.  Mr.  Ilobertson'a  obsenatious  arc  re- 
ported by  hira  at  p.  1 18  of  Vol.  VII  of  our  Journal. 

On  the  Lymphatic  Vessels  in  the  Tail  of  the  Young  of  Batra- 
chia.  By  C.  Langer.  Anzeige  der  Akad.  der  Wiss.  in  ff'ien, 
July  23, 1868.  Successful  injections  of  this  system  of  vessels 
facilitated  the  detection  of  many  uninjected  vessels,  which 
could  be  traced  from  the  ends  of  the  injected  portions  of  the 
tubes  for  a  long  distance  in  the  tissue  of  the  border  of  the  tail. 
They  not  only  permitted  the  arrangement  of  the  whole  system, 
but  also  the  structure,  counection  and  termination  of  the 
individual  vessels  to  be  investigated. 

The  author  found  that  they  have  sharply  marked,  even 
outliues,  without  any  indentations.  Tlieir  appearance,  as 
regards  the  constitution  of  the  walls  and  the  form  of  the 
nuclei,  was  hardly  different  from  that  of  the  fine  blood- 
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^^Bessels.  The  limitation  of  the  ciipillar^v  lympliaLJc  ducts  by 
^^fcopcr  walls  is  eueily  ascertaiued  in  ihia  object. 
^^B  The  capillary  lymphatic  vesseU  form  u  iiet^'oik,  which  in 
^^Rhe  sni&ller  tadpoles,  and  in  the  fine  border  of  the  tail  in 
larger  ones,  is  diffused  only  iu  a  siiigle  layer,  but  is  overlaid 
on  both  sides  with  the  network  of  blood-capillaries. 

At  the  margin  of  the  vascular  ret;ioua  there  are  capillary 
lymphatic  loops,  of  which  some  are  remarkably  narrowed  ; 
but  even  in  the  interior  of  the  border,  thread-like  anastomos- 
ing branches  are  also  met  with  so  much  narrowed  that  their 
Complete  impermeability  seema  a  matter  of  course.  This 
sapposition  is  rendered  stilt  more  probable  by  the  discovery 
of  similar  portions  attached  to  injected  ducts.  In  this  case 
they  had  also  in  part  become  coloured,  but  were  ouly  per- 
meated as  far  as  to  the  narrow  part,  usually  furnished  with  a 
imcleus,  where  the  coloration  was  limited  to  the  form  of  a 
pointed  narrow  stripe, 

Ctecal  terminations  of  the  lymphatic  tubules  also  occur ; 
these  issue  broadly  from  the  wall  of  a  capillary,  and  usu.illy 
terminate  quickly  iu  a  point,  after  producing  a  nucleus.  It 
is  possible  that  some  of  theae  extremities  may  be  only  appa- 
rently constructed  in  this  manner,  and  really  represent  only 
one  arm  of  a  very  narrow  loop,  the  continuity  of  which  can- 
Hot  be  traced;  but  appended  portions  which  run  out  into  a 
fine  point,  free  on  all  sides,  can  hardly  he  regarded  as  any- 

Ifting  but  true  ciecal  terminations  of  lateral  ramihcatious. 
I  The  signification  of  these,  as  also  of  the  very  narrow 
Riread-Ukc  iixips,  must  he  genetic.  In  favour  of  this  view  is 
fiwir  similarity  to  the  corresponding  forms  of  the  blood- 
capillortcs,  which  are  regarded  and  described  as  tubules  in 
course  of  development.  We  must,  however,  in  the  author'a 
opinion,  know  precisely  what  influence  contractility  and  the 
"  ■  »itment  of  the  object  may  have  upon  the  form  of  the  finest 
Milar  tubes,  before  we  can  with  certainty  regard  all  these 
ar  appendages  as  transition  forms  of  new  ducts, 
^n  of  Minute  Lymphatic  Vessels.  By  N.  Afonas- 
Virchow's  ArcMo,  July,  1868. — N,  Afonassiew,  by 
nploying  the  method  of  physiological  injection  introduced 
Y  nia  teacher  (Chrzonszczewsky),  has  arrived  at  the  results 
■ted  as  follows  : — Theconnective-tissue-corpuscles  areinde- 
ludent  cells,  and  form,  through  the  uuion  of  their  processes, 
V  system  of  anastomosing  nutritive  canals,  from  which  the 
Ivmphatic  capillaries,  possessing  independent  walls. 
This  view  is  not  in  acconlance  with  the  opinion 
Btertained  by  certain  anatomists  of  the  Vienna  school,  who 
'     ' '      :hat  the  lymphatics  ai-iac  from  mere  sp.tces  in  the 


cuiincctiTe  tissue.  Afonassiew  has  also  iDquired  into  the  very 
curious  observations  made  by  Reck li ugh ausen,  Ludwig, 
Dybkowsky,  and  Schweigger-Seidel  into  the  esiateuce  of 
minute  pores  between  the  e]>itheliuiu-eells  forming  the  free 
surface  of  the  serous  membraues,  and  throngh  which  orifices 
the  serous  cavities  communicate  with  the  lymph-veMols, 
He  regards  it  as  aflbrdlug  origin  to  tbetn,  and  as  acting  like  aa 
intermediate  system  during  the  process  of  nutrition  betweeu 
the  blood  aud  the  lymph. — Journal  of  Anatomy,  November, 
1868. 

fiLAND. — Structure  of  the  Kidney  in  Birds,  By  H.  Lind- 
gren.—lfenle  w.  Pftufer'a  Ztiischr.,  xxxiii,  p.  15- 

Structure  of  the  Kidney  (in  Bats  and  Children).  By 
M.  Gross,  Robin's  Jownal. — M.  Gross  investigates  the 
structure  of  the  kidney  in  bats  and  children  by  the  method 
of  isolating  the  tubes  by  the  action  of  hydrochloric  acid.  The 
Ktraight  tubes  of  the  medulla  pass  towards  the  surface  of  the 
cortical  substance,  where  they  branch;  the  branches  then 
bend  backwards  into  the  medulla,  form  the  looped  tubes  of 
Ilenle,  which  again  pass  into  the  convoluted  tubes  and 
capsules  of  Malpigbi. — Journal  of  Anatomy, 'So\emher,  1868. 

The  Lorenzinian  AmpuUte  of  the  Selachians.  By  Franz 
Boll.  1  plate,  17  pages.  Max  ScktiUzc's  Archiv,  1868, 
4th  part. 

The  Goblet  Cells  of  the  Intestinal  Mucous  Membrane. 
By  Theodore  Emier.  Vircfiow'a  Arciiv,  March,  1868. — 
Theodore  Emier  communicates  a  long  article  on  the  goblet 
cells  of  the  intestinal  mucous  membrane.  He  reviews  the 
previously  published  papers  on  this  subject.  He  adduces 
numerous  observations  and  arguments  in  opposition  to  Sachs 
and  others,  in  favour  of  the  view  that  the  goblet  cells  are 
definite  structures,  and  not  artificial  productions.  He 
describes  and  figures  the  mouths  (stomata)  of  these  cells 
opening  between  the  free  ends  of  the  cylindrical  epithelium, 
and  points  out  that  from  their  deeper  ends,  as  well  as  from 
their  narrow  extremity  of  the  cylindrical  cells,  processes  pass 
offintothesubjacent  mucous  membrane. — Joumalof  Anatomy, 
November,  1868. 

Goblet  Cells  and  Ciliated  Epithelium  of  Mollusca.  By 
Rabl.  Ruckhard. — Kabl.  Riickhard  regards  the  striated 
appearance  of  the  intestinal  epithelium  as  due  to  folds  in 
the  cell -membrane.  In  Buccinlum  undatum  he  recognises 
goblet-shaped  cells  like  those  described  in  the  vcrtebrata, 
situated  between  the  ordinary  cylindrical  epithelium.^— Jonrn. 
of  Anal.,  !oc.  cit. 

TeciLMENT. — On   the   Morphogy   of   Hairs.     By  Dr.  A. 
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ioelte,  of  Tubingen.   2  plates.   Afnx  Bchillze's  Archiv,  18(!8, 

'  jmrt. — This  is  au  exceedingly  valuable  paper  of  fifty  pages 

length,  ill  which  the  nhole  question  is  reviewed  and  dis- 
mnection  with  a  large  series  of  new  observations. 

The   Mode  of  Growth   of  the   Bristlea  of  the  Chitons. 
biliker  und  Slei.  Zcttachr.,  ISfiS,  part  3. 

Okneral. — Structure  of  the  Araueidte.    By  Drs.  Reinhold 
uchotz  and  Leuiihard  Landoid,     Reich,  u.  Reymond's  Archiv, 
2ijd  part,  18(i8.     2  plates. 

Vkoetai.. — Outlines  of  a  Comparative  Anatomy  of  Polia- 
ceons  Mosses.  9  plates.  By  P.  (i.  Lorcutz.  Prinj/shevn's 
Jahrbucher,  3rd  part,  1868. 

Researches  on  the  Structure  of  the  Pistil.  By  M.  P. 
van  Tieghem.  Annates  des  Sdences  Naturelle»  {BotaniqueJ, 
ser.  5,  vol.  is,  p.  127. 

Embryologry. — Development  of  the  Semilunar  Valves.  By 
Dr.  Morris  Tonge.     Proc.  Roy.  Soc.  London,  April,  1868. 

Researches  on  the  Development  of  Osseous  Fish.  By  C. 
Kupffer,  Profi'Msoi'  iu  Kiel.  3  plates,  01  pages.  Max 
SclMltze't  Archiv,  3rd  part. 

Researches   on   tlie  First   Rudiments   of  tlie  Vertebrate 

Body.     By   Professor  Wilhelm   His.     Leipzig,  F.    Fogel. — 

a  c|uarto  volume  of  237  pages,  and  12  lurgc  plates.    It 

a  most  important  contribution  to  the  subject. 

Development  in  Ovo  of  Certain  Crustacea.  By  MM. 
Edouard  van  Beneden  and  E.  Bessells.  Bull.  Acad.  Roy. 
Betgiyae,  18G8. — The  authors  recognise  two  distinct  types  of 
development.  In  the  Jirsl,  which  is  seen  in  the  marine 
Amphipods,  the  Copepods,  and  certain  Lerneie,  there  is 
fonnd  iu  every  point  of  the  egg's  surface  a  layer  of  cells, 
which  is  nothing  more  than  the  vitelline  globules  devoid  of 
their  nutritive  matter.  There  is  total  segmentation.  In  the 
second — as  in  most  LeniCKe — there  is  a  progressive  formation 
of  the  blasiodcrm,  without  total  srgmentatiou.  The  fresh- 
water Amphipods  helou^  to  this  group, 

Miorozooloiry  and  Miorophytology.— A  New  Species  of  Sar- 
coptidee  of  the  genus  GlycipLiifra.  By  Ch,  Robin.  Robin's 
Journal,  November  and  December,  1868.     3  plates. 

Monograph  of  the  Recent  British  Ostracoda.  By 
George  S,  Bradv,  (Complete.)  19  plates.  Linmean  Trans- 
actions, Part  ll,  1868. 

Bryozoa  of  the  Adriatic.       By  C,    Heller.      6  plates. — 

'ana.  Zool.  Bnt.  Soc.  of  Vienna,  xvii. 

Contribuliou  to  the  Anatomy  and  Development  of  the 
'liylactolsematous  Fresh-water  Bryozoa,  especially  of  Alcy- 
fungosa,  Pall,,  sp.     By  H.  Nitsche.     Reich,  rmd  Rey- 
9  Archiv,  part  4,  1868.     <I  plates. 


Observations  on  Polyzoa,  sub-order  PhylactolEemata. 
WUh  9  plates.  By  Alphcus  Hvatt.  Proceedings  of  the 
Essex  Institute,  vola.  iv  and  V,  1866— 18G8.  Salem, 
Mass.,  U.S.A. — A  very  careful  and  valuable  description  of 
the  organization  of  the  fresh-water  Polyzoa.  Many  histo- 
logical detaila  are  given,  and  some  remarka  on  general 
homologies  are  oifered.  We  cttniiot  agree  to  any  "neces- 
sity" for  speaking  of  the  fised  end  of  a  polyzoon  as  its 
"  anterior,"  and  the  free  end  as  its  "  posterior  "  estremity. 
Anterior  and  posterior  in  relation  to  what?  If  in  relation 
to  the  activity  of  the  animal,  then  assuredly  the  oral  ex- 
tremity must  be  called — as  is  usual — "  anterior."  But 
"  anterior  "  and  "  posterior  "  are  bad  words  to  use  in  homo- 
logical  uomenclaLnre,  They  then  mean  nothing.  Three  spe- 
cimens of  Fredericella,  four  of  Plumatella,  one  Pcetinatella, 
and  one  Cristatella,  are  here  described.  The  plates  are 
executed  in  white  on  a  black  ground.  Synoptical  tables  of 
great  precision  and  detail  are  given. 

Observations  on  British  Zoophytes  and  Protozoa.  By 
T.  Strethill  Wright,  F.R.S.  1  plate.  Proc.  Roy.  Phyt. 
Soc.  Edinb.,  vol.  lii. 

On  the  Anatomy  of  Gordius,  By  Br.  II.  Grenacher. 
Zeitsc/irifl  fiir  Wissenschaftliche  Zoohigie,  September,  1868, 
— In  this  contribution  is  given  a  full  description  of  the 
anatomical  composition  of  Gordius  omatus  taken  from  the 
nhdomcn  of  a  Mantis  in  the  Philippine  Islands.  The  result 
of  Dr.  Greiiacher's  inveatigatiotis  on  this  specimen,  which 
was  a  female,  and  also  on  specimens  of  G.  aqualicus  and 
G.  aubbifurcus,  differ  from  tliose  previously  reported  by 
Meisuer,  particularly  with  regard  to  the  temiiuatioa  of 
the  intestinal  canal  atid  the  generative  organs.  The  so- 
called  excretory  orifice  at  the  posterior  extremity  of  G. 
omatus  leads  into  a  cloaca,  the  lining  membrane  of  which 
is  evidently  an  inward  extension  of  the  external  integument, 
as  it  is  covered  by  short  pointed  papillse.  This  eloacal 
cavity  is  surrounded  by  circular  fibres  of  a  muscular  cha- 
racter; superiorly,  it  is  continuous  with  a  wide  tube  which 
forms  the  receptaculum  seminis.  In  the  front  wall  of  this 
tubCj  near  the  opening  of  the  cloaca,  is  the  sHt-like  oriSce 
of  the  intestinal  canal.  A  section  through  the  body  of  the 
creature,  near  its  extremity,  presents  four  tubes  :  two  lateral, 
the  oviducts,  and  two  median,  the  receptaculum  seminis 
and  the  intestine.  The  oviducts  are  somewhat  tortuous,  and 
terminate  iu  frant  in  the  ovaries,  which  in  this  specimen 
were  disteuded  with  closely  packed  polygonal  cells.  The 
intestinal  canal  passes,  fur  a  short  distance,  iu  front  of  the 
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;ptaculuTU  scmiuia,  and  tlieu  passes  to  one  side  of 
it,  Id  specimens  uf  G.  ai/uaticus  and  G.  subbifurcus 
the  receptaculum  Beminis  was  found  to  contain  abundant 
sperma,  and  to  occupy  almust  the  nhole  uf  the  sectiou. 
The  iuteroal  organs  are  separated  by  abundaut,  perien- 
teric, cellular  tissue.  In  male  specimens  of  G.  aquaticuB 
and  G.  subbifurcua.  Dr.  Greiiacher  found  at  the  estre- 
mity  of  the  tail  a  wide  flask-shaped  cloaca,  placed  at  riglit 
angles  to  the  long  axis  of  the  body.  At  the  posterior  nail 
of  this  were  three  openings — one,  the  intestinal  orifice, 
ilaced  superiorly  and  in  the  median  line,  and  the  remaining 
o,  which  formed  the  external  openings  of  the  vasa  defe- 
ntiR,  placed  iufcriorly  and  on  cither  side. 
Dr.  Grenadier,  in  his  conclusions  concerning  the  much- 
isputed  point  of  an  oral  orifice  in  these  creatures,  states 
that  so  long  as  the  Gordius  is  parasitic  there  is  a  distinct 
mouth  in  direct  commnnicalion  with  tlie  intestinal  canal; 
but  when  the  parasite  has  passed  from  the  body  of  its  host 
and  commences  a  free  life,  the  mouth  is  more  or  less  oblite- 
rated. Sometimes  a  truce  can  he  discerned  of  this  opening, 
sometimes  it  is  altogether  absent;  the  anterior  portion  of 
the  intestines  at  the  same  time  undergoes  atrophy,  and  its 
place  is  occupied  by  cellular  tissue. 

Noetiluca   mi/iaria.     By  Dr.  Dduitz.     1  plate.     Reich,  u. 
SeymoTtd's  Arckiv,  2nd  part,  1SG8. 

On  Noetiluca  milarii,  Sur.  By  J.  Victor  Cams.  2 
ges.  Max  Schuiize's  Archiv,  1868,  3rd  part. 
in  No.  2,  says  Dr.  Cams,  of  the  'Archiv  fur  Anatomic, 
lysiologie,'  &c.,  by  Reichert  and  Ueymond  which,  although 
published  in  May,  has  only  just  come  into  my  hands,  there 
is  a  paper  by  Dr.  W.  Dduitz,  on  Noetiluca.  Dr.  Donitz  has 
mentioned  on  page  145  that  he  has  discovered  an  inexplic- 
able error  in  that  part  of  the  'Manual  of  Zoology'  which 
has  been  written  by  roe.  It  is  that  I  have  described  in  the 
diagnoaie  of  Noetiluca  a  gelatinous  parenchyma,  as  com- 
parable to  the  mucous  tissue  of  the  higher  auimab.  Thank- 
nil  as  I  am  to  have  my  errors  corrected  (for  1  know  my  works 
are  no  more  free  from  them  than  those  of  Dr.  Dunitz  are),  1 
•must,  howcfer,  repudiate  statements  such  us  are  made 
in  the  remaiks  of  Dr.  Donitz.  I  say,  in  page  568  of  the 
'Manual,'  "The  'parenchyma' of  the  body  {of  Noetiluca), 
-which  shows  no  contractile  bubbles,  consists  of  a  homoge- 
neous glutinous  substance,  through  which  numbers  of  nume- 
rously ramiOed  fine  '  parenchyma  strings'  reach  like  a  skele- 
ton from  the  nucleus  and  the  stomach  towards  the  circum- 
which  are  found  small  bodies,  enlarging  towards 
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the  interior,  which  show  the  same  movement  as  the  granules 
in  the  pseudopodia  of  the  llhizopoda.  The  fibres  become 
finer  and  finer  towards  the  surface  of  the  animal,  until  at 
last  they  form  a  nicsliwork  under  the  outside  akin,  which  is 
fastened  to  the  same  by  a  finely  granulated,  cellular 
layer."  For  every  one  who  wishes  to  read  I  thought  this 
clear  enough.  Tlie  diflerence  between  my  view  and  that  of 
Dr.  Donitz  is  that  the  substance  between  the  sarcode  skeleton 
(fferUst),  which  I  have  taken  to  be  organic,  he  has  considered 
to  be  salt  water.  If  I  have  used  a  term  (in  the  shortly 
framed  diagnosis,  which  was  meant  merely  to  sharply  charac- 
terise the  one  group  from  the  other)  which  suggested  a  cellu- 
lar multiplicity,  I  may,  perhaps,  be  to  blame;  it  cannot  be 
imputed  to  me,  however,  lu  direct  contradiction  to  my  uu- 
mentioned  full  description,  that  I  imagined  for  one  instant 
there  could  be  a  parallel  drawn  between  the  substance  of  the 
Noctihica  and  the  connective  substance  of  the  vertebrate 
animals. 

Dr.  DonitK  goes  on  to  say,  in  page  146,  "  These  cells  [•  the 
obviously  cellular  layer'  of  the  outer  skin,  as  mentioned  above 
by  rae]  are  nothing  more  than  the  meshes  themselves,  which, 
by  a  superficial  examination,  could  betaken  for  an  epithelial- 
like  layer.  To  suppose  that  there  are  cells  here,  one  would 
he  obliged  before  all  things  to  prove  the  presence  of  a  nucleus, 
which  would  be  exceedingly  difficult  in  this  case." 

Dr.  Ddiiitz,  who  has  not  seen  the  nuclei,  may  excuse  him- 
self on  account  of  the  difficulty.  But  to  attribute  to  me, 
who  have  seen  the  nuclei,  a  merely  superficial  examination, 
is  certainly  extraordinary,  the  more  so  that  he  has  not  given 
himself  the  trouble  to  see  if  others  besides  myself  have 
observed  the  same.  But  now,  in  the  twelfth  number  of  the 
'Zeitschrift  v.  Wisscnschaft.  Zoologie,'  page  56J,  there  is  a 
paper  by  W.  Engclmaun,  on  the  "  Cellular  Multiplicity  of 
the  Noctilucse,"  of  which  Dr.  Donitz  should  have  been  aware 
if  he  thought  necessary  to  make  remarks  on  this  animal. 
There  the  nuclei  are  mentioned,  figured,  and  measured. 
Seeing  that  Engelmann  and  I  have  come  quite  independently 
to  the  same  view  of  the  structure  of  the  Noetiluca,  I  think 
that  our  almost  simultaneously  published  views  may  be  con- 
sidered as  confirming  one  the  other. 

On  which  aide  is  the  superficiality,  if  not  of  the  exami- 
nation, at  least  of  the  critic,  1  leave  the  reader  to  decide. — 
Leipzig,  15th  September. 

On  Naked  Fresh-water  Radiolaria.  By  Dr.  Gustav 
Wuldeniar  Focke,  of  Bremen.  Zeitxchrift  fur  Wissenachaft- 
tiche  Zoologie,  heft  3,  September,  1868.  We  give  this  paper 
elsewhere  in  full. 


Diatoms  of  Uiiper  Tatra.  By  J.  Sclaiman.  1  plates 
(separate).     Zoo/,  liol.  Society  of  t'lentia,  18(17. 

Action  of  Light  on  Alg>e  and  some  Allied  Organisms. 
By  A.  Famintzin.  Prhtgnheim's  Jahrbuckerjiir  wiss.  Botanik, 
Toi.  Ti,  Ist  and  2ad  part,  1868,  p.  I. 

Mycological  Notes.  By  F.  Hildebrand.  3  plates.  Prmg- 
theim'a  Jahrbucher,  3rd  part,  1868. 

I  On  tlie  Physiological  History  of  the  Mucedinffi,  By  Ph. 
Bu  Tieghem.  Annales  ties  Sciences  Nat.  {Botan.),  vol.  viii, 
Ens. 
L  On  the  Relations  of  the  Gonidia  of  Algse  and  those  of 
Iiichens.  Botan.  Zeitumj,  18G8. 
On  the  Change  of  Gonidia  of  Lichens  into  Zoospores.  By 
MM.  Famintzin  and  Boranetzky.  Ann.  Sci.  Nat.  {Botany), 
Ber.  5,  vol.  viii. 

HicroiCDpic  Diagnosis —The  Typical  Value  of  the  Lingiial 
Dentition  in  the  right  Distribution  of  the  Genera  of  Gaste- 
ropoda into  Natural  Groups  and  Families.  By  John  Denis 
Macdonald,  M.D.,  F.R.S.  1  plate.  Aimalsof  Nat.  History, 
October,  1868. — This  paper  will,  without  doubt,  be  of  interest 
to  many  of  our  reaile»8  in  whose  hands  we  have  reeently 
'iced  six  plates  of  figures  of  molluscous  odontophores,  with- 
,t,  we  regret  to  tbink,  any  new  or  important  remarks  upon 
em.  Dr.  Macdonald's  paper  will  be  found  to  be  a  really 
Jpbiloaopbical  attempt  to  advance  our  knowledge  on  this 
subject.  It  is  impossible  to  abstract  a  paper  which  is  itself 
much  condensed.  As  to  the  value  of  the  lingual  ribbon  as  a 
microscopic  means  of  diagnosis,  Dr.  Gray  (who  baa  written 
jDuch  on  this  subject)  remarks — 

"  1  tbink  that  Dr.  Macdouald  has  committed  an  error 
^at  is  conHuon  to  young  naturalists — has  mistaken  an 
analogy  for  an  affinity.  The  form  of  the  lateral  teeth  of  the 
odontophore  is,  no  doubt,  a  good  specific  (and,  may  be, 
generic)  character;  but  I  think  that  Dr.  Macdonald's  table 
proves  that  it  is  not  the  character  of  a  family.  TJie  cha- 
ncter  of  a  family  should  be  derived  from  the  consideration 
'  the  whole  animal — its  form,  the  form  and  development  of 
le  teeth,  and  the  form  of  the  shell  and  operculum  ;  and  not 
from  any  one  character,  such  as  tbc  form  of  the  lateral 
lingual  teeth,  especially  if  it  brings  together  in  the  same 
family  such  a  series  of  incongruous  genera,  and  separates 
nearly  allied  genera  as  they  are  separated  in  Dr.  Mac- 
donald's list,  Therefore  I  cannot  agree  with  him  that  'the 
lingual  dentition  appears  to  ho  the  only  appeal,'  or  that  the 
best  means  for  arranging  the  genera  and  families  is  accord- 
ing to  the  form  of  the  lateral  teeth.  !  ibiuk,  if  any  one  will 
consult    Dr.  Macdonald's    plate,  he  must  perceive  that  flic 
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lateral  teeth  gradually  pass  from  one  form  to  the  other ;  and 

1  cauuot  conceive  any  reason  why  all  the  forms  figured  may 
not  belong  to  the  genera  of  one  family/^ 

On  the  Boring  of  Certain  Annelids.     By  Dr.  Mcintosh. 

2  plates.  Annals  of  Natural  History,  October,  1868. — Dr. 
Mcintosh  shows  that  a  chemical  explanation  of  the  means 
of  boring  of  Leucodore  is  untenable,  since  that  Annelid  bores 
in  shale.  He  figures  the  bristles  of  the  fifth  segment,  which 
differ  from  those  observed  by  Mr.  Ray  Lankester  in  a 
species  of  boring  Leucodore,  It  is  probable  that,  in  this 
case,  *^  microscopic  diagnosis  '^  will  prove  the  existence  of 
two  common  species  of  this  genus. 

Apparatus.  —  Camera  Lucida.  Scientific  Opinion,  No- 
vember, 1868. — A  new  camera-lucida  to  be  employed  in 
taking  sketches  of  living  creatures,  such  as  infusoria,  has 
been  constructed  by  Mr.  Charles  Collins,  optician.  The 
design  is  by  Dr.  Colics,  of  Calcutta.  In  using  the  ordinary 
camera-lucida,  or  the  tint-glass  reflector,  the  body  of  the 
instrument  must  be  placed  horizontally,  or  nearly  so. 
Hence,  when  unmounted  preparations  in  liquid  are  laid 
upon  the  stage  they  move  out  of  tHfe  field  of  view,  or  the 
liquid  in  which  they  are  placed  does  so,  and  no  adequate 
sketch  can  be  made.  This  diflficulty  is  obviated  in  the 
new  camera  by  placing  a  right-angled  tube  containing  a 
right-angled  prism  at  its  angle,  between  the  body  of  the 
microsco[)e  and  the  cyc-piecc.  The  stage  being  then  placed 
in  the  horizontal  position,  and  the  imai;c  being  thrown  up- 
wards, this  latter  is  reflected  liorizontaliy  by  the  prism,  and 
is  bent  up  by  the  tint-j^lass  reflector  to  the  eye.  We  believe 
the  new  camera  v.ill  be  found  an  extremely  useful  accessory 
by  the  working  naturalist. 

Manual  of  Microscopic  Photography.  By  Oscar  Reichardt 
and  Carl  Sturenburg.  Quandt  and  Handelj  Leipzigy  1868. — 
This  is  an  excellent  little  pamphlet,  of  some  seventy  pages, 
giving  the  necessary  instructions  and  useful  suggestions  as  to 
the  art  of  photographing  microscopic  objects.  Four  illustra- 
tive photographs  arc  given.  The  first  is  a  cross-section  of 
Hippuris  vulgaris,  and  is  magnified  only  V^.  Fig.  2  is  a  sun- 
picture  of  a  bit  of  the  trachcfe  of  the  silkworm  caterpillar, 
magnified  "'/^  Both  these  photographs  are  intended  to  be 
examined  with  a  lens.  The  two  other  figures  are  portions  of 
Pleurosigina  angulalu?n,  one  enlarged  -^V",  the  other  **  V"- 
The  original  negatives  were  taken  on  collodion-albumen,  and 
Gundlach's  glycerine-immersion  objective  No.  7  was  used.  A 
second  enlarged  picture  was  tlicn  taken.  They  appear  to  be 
satisfactory  specimens,  though  not  equalling  some  of  Licut.- 
Col.  Woodward's.      Gundlach,    of   Berlin,   sells    a    camera 


Fob  an  upright  by  rack-nork,  and  adapted  for  fitting 
over  the  microscope,  whicli  is  described  and  recommended  in 
this  little  book.     Tiie  book  may  be  had  of  Mr.  David  Nutl, 
^foreign  bookseller,  Bedford  Street,  Covent  Garden. 
^|L  Micro-Photography-     By  M.    Jules  Girard.— I   have  re- 
^^Biitly  taken  some  pictures,  the  result  of  powerful  enlarge- 
^^Keiits   of  diatoms   varying   from   800  to    1^00   diameters. 
^^To   obtain    clear    objects    suitable   for    enlargement,   it   is 
necessary   to   establish   a   relation   between   the   Icua    and 
the   length   of  the   camera ;    aud   the   more   powerful   the 
lens,  and  longer  the  camera  used,  the  greater  will  be  this 
relation,     Tliere  exists,  however,  a  very  variable  limit,  which 
is  incapable  of  being  passed  without  altering  the  sharpness 
of  the  object,  and  which  is  the  result  of  experimental  trials 
between  these  two  combinations.     As  the  intensity  of  the 
light  diminishes  proportionally  to  the  distance  of  the  object, 
it  is  necessary  to  have  recourse  to  a  condenser  often  com- 
posed of  several  lenses  corrected  so  as  to  prcveut  distor- 
tion,  which    gives   sufficient   illumination    to    impress   the 
sensitive  surface.     Tbe  focussing  must  be  rigorously  exact, 
as   the   most   inappreciiible   digression    of   the   microscopic 

PWrew  is  sufficient  to  injure  the  sharpness  of  the  object. 
If  enlargements  of  extraordinary  size  are  required,  a  pro- 
|Bbs  similar  to  that  used  for  making  ordinary  photographic 
kolargemcnts  may  be  employed.  A  small  negative  may  first 
be  obtained  upon  a  tbiu  strip  of  glass,  vhich  is  afterwards 
magnified  by  means  of  the  microscope.  This  method  is  n 
veiy  delicate  one,  aud  necessitates  very  careful  focussing 
with  a  magniticr,  in  order  that  the  most  minute  details  may 
be  rendered  as  sharply  as  possible.  In  developing  there  is 
likewise  the  difficulty  of  obtaining  a  suitable  degree  of  inten- 
sity for  the  object ;  if  the  process  is  pushed  too  far,  the  light 
will  be  nnable  to  penetrate ;  if  the  development  is  insufficient, 
the  negative  will  lack  clearness.  Thus  the  pictures  taken 
direct  possess  the  double  advantage  of  being  easy  to  produce, 
and  more  exact  copies  of  the  original. — A  Paper  read  before 
tSe  French  Photographic  Socivtij,  extract  J'rom  '  ScienHjic 
Opinion,'  No.  6. 

On  taking  Temperatures  in  Connection  with  the  Micro- 
scope. ByTh.  EngcUnaun.  8  pages.  Max  Schultze't  Arckiv, 
3rd  part,  18G8. 

A  New  Uot-Platc  for  the  Microscope.  By  Dr.  Alexis 
Schklarewski.  3  pages.  Max  SchuUze's  Archiv,  1868,  3rd 
part. 

II;pmatoxvlin-ColouT.  By  H.  Frey. — Max  Schultz^s 
trdiiv,  18G8,  .3rd  part. 


PROCEEDINGS  OF  SOCIETIES. 


Dublin  Micbosoopioal  Club. 
16th  July,  1868. 

Mb.  Abcheb  showed  fresh  specimens  of  Chantran$ia  chalyhea 
and  of  Batrachospermum  monUiforme,  simultaneously,  in  order  to 
draw  attention  to  a  point  of  agreement  in  structure  between 
these  AlgsB,  although  of  only  morphological  import ;  thus,  how- 
ever, tending  to  confirm  the  modern  view  of  putting  ChantransiacesB 
and  BatrachospermacesD  side  by  side  in  the  system.  In  Batracho- 
spermum, as  is  well  known,  the  tips  of  the  cells  at  the  summits  of 
the  branches  are  each  often  produced  into  a  very  long  filiform  ap- 
pendage, terminating  in  a  somewhat  thickened  bacillar  extremity ; 
in  this  extremity  seem  to  be  condensed  the  cell-contents,  leaving 
the  filiform,  stalk-like  cell  hyaline.  Now,  in  Chantransia  quite  a 
similar  prolongation  of  some  of  the  cells  terminating  the  lateral 
branches  is  to  be  seen ;  they  are,  however,  much  fewer,  as  not  by 
any  means  every  cell  is  so  terminated,  nor  are  they  quite  so 
slender,  but  otherwise  they  seem  to  agree  with  those  of  Batra- 
chospermum in  structure.  This  character  in  Chantransia  does 
not  seem  to  be  noticed ;  and  whilst  Mr.  Archer  took  the  opportu- 
nity to  allude  to  Hr.  Graf  zu  Solms-Laubach's  paper  in  the  '  Bota- 
nische  Zeitung,'  describing  the  fructification  in  Batrachospermum, 
he  ventured  to  suggest  that,  arguing  upon  the  admitted  similarity 
to  some  extent  in  morphological  structure,  further  supported  by 
these  filiform  processes,  we  might,  perhaps,  look  out  for  a  similar 
fructification  in  Chantransia. 

Dr.  E.  Perceval  AVright  showed  specimens  of  the  spicules  of 
Steletta  nux  (Sel.);  also  spicules  from  a  new  species  of  Steletta 
discovered  by  him  at  the  Seychelles,  and  described  their  general 
points  of  distinction. 

Mr.  Crow  exhibited  a  section  of  Coralline  limestone  from 
Honduras. 

Dr.  John  Barker  desired  to  place  on  record  tlie  discovery  of 
Amoeba  quadrilineata  (Carter)  in  this  country.  It  was  interest- 
ing to  note  the  occurrence  of  a  form  not  hitherto  met  with  else- 
where than  in  the  tanks  of  India.  This  is  a  minute  form,  of  a 
broadly  pyriform  figure,  not  unlike  A.  Umax  in  general  contour 
and  mode  of  progression,  but  is  readily  distinguishable  by  the 


nner&II;  foar  longitudinal  liaea  rmuiiog  down  its  sides,  which 
nnu  aeem  to  be  due  to  bo  many  eitremely  narruw  folUa  or 
OMaes;  tbeae  become,  indeed,  sometimes  obliterated  wben  tlie 
R&imiJ  becomes  more  than  usually  broadened  out,  but  they 
■gkin  appear  on  ite  reaBBumiug  its  somewhat  pear-shaped  Ugure, 
■Dd  during  active  progreaaioo.  It  was  curioue  to  ob!>erve  the 
vigorous  flow  of  the  granules  down  the  middle  of  the  body  for 
about  two  thirds  of  its  length,  when  they  seemed  to  become  aud- 
d«nly  arrested,  and  quietly  lay  by  to  one  or  other  aide,  thua  leaving 
the  anterior  one  third  and  a  portion  of  each  lateral  margin  of  the 
animal  hyaline;  from  the  anterior  margin  the  very  broad  and 
ehallow,  lobe-like  pseudopodia  became  extended,  nhilat  at  tlie 
nppotiite  or  posterior  end  occurred  the  nucleus  and  vacuole,  ex- 
actly as  described  by  Carter.  As  in  other  forma  which  agree 
with  this  in  admitting  of  an  anterior  and  a  posterior  end  being 
discriminated,  such  aa  J.  Umax  and  A.  villosa — the  pseudopodia 
being  given  off  only  at  one  end — the  progression  of  this  form  was 
pretty  rapid,  and  executed  in  tolerably  straight  lines  or  slight 
curves,  thus  calling  to  mind  the  movements  of  the  curioua  amirboid 
bodies  described  by  Mr,  Archer  in  Stephanogphcera  plurialit,  in 
which  instance,  however,  these  consialed  of  the  modified  primor- 
dial cells  of  that  curious  organism.  Dr.  Barker  had  had  these 
specimens  tolerably  ahundimtly  in  a  gathering,  in  which  they  lasted 
some  six  weeks,  without  undergoing  any  change.  Their  minute- 
ness and  comparative  hyaline  character  rendered  them,  however, 
somewhat  readily  overlooked. 

Bev.  E.  O'Meara  showed  Mhizoaolenia  rohuala. 

Mr.  Archer  showed  a  really  copious  gathering  of  the  Poly- 
chaitus  he  had  brought  forward  at  a  jirevious  meeting,  and  ven- 
tured to  describe  as  Polychielug  epinulositt,  A  dip  from  this 
gathering  would  sometimes  show  six  or  eight  of  this  very  elegant 
rotatorian  in  one  field  ;  in  fact,  two  or  three  dins  would  probably 
disclose  more  specimens  of  thia  form  than  he  oad,  perhaps,  seen 
altogether  before.  He  regretted  the  pool  (near  Carrig  moun- 
tain) whence  these  were  taken  had  since  dried  up,  especially  as 
this  fine  species  seema  to  be  rather  rare  ;  but  atiil  he  thought 
that,  if  Bought  for,  it  must  turn  up  in  other  similar  localities. 
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y^Xii.  John  Barker  exhibited  a  rounded  pellucid  cyst,  encloaing  a 
^  Unber  of  the  empty  frustules  of  a  Gomphonema,  which  were 
qait«  destitute  of  contents— in  fnct,  as  clean  as  if  prepared  by 
acid.  Dr.  Barker,  with  whom  Mr.  O'SIeara  seemed  to  coincide, 
thought  this  muat  represent  some  phase  va  the  history  of  the 
diatom,  from  which  view  Mr.  Archer  was  inclined  to  dissent,  con- 
this  '■cysl"  rather  to  be  that  of  some  rhiy.opodoua  creature, 
germa  discharged,  and  hence  would  regard  the  diatonia- 
shells  as  representing  rimply  the  indigestible  remains  of  the 
I'e  last  dinner. 
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Eev.  E.  O'Meara  ehowed  examples  of  Amphiprora  duplet, 
taken  at  Bray  lor  tlie  first  tirao,  after  repeated  searchinga  in  tlie 
locality. 

Itev,  E.  O'Meara.  on  the  part  of  the  Eev.  T.  G.  Stokea.  men- 
tioned that  the  Uiatom  reeonlt-d  by  the  Islttr,  iu  the  Mittutes  of 
the  Club,  Janiuiry,  1&66,  as  Triceralium  Uoberhianum,  a\\o»\A,oa 
GrevUle'B  own  uutliority,  have  been  recorded  as  Trieeralmm 
exttiberaru. 

Mr,  Crowe  eihihited  a  cojiioas  gathering,  from  the  original 
Bray. head  locality,  of  Slciihanosphiera plav'talU.  in  fine  condition 
and  activity,  ahowing  that  alter  all  we  had  pilfered  away  from  the 
very  eircumacribed  little  pool  in  which  it  occurred,  there  was  atill 
enough  left  for  its  perpetuation. 

Mr.  Crowe  also  exhibited  a  section  of  limestone  from  Gaacony. 

Dr.  Moore  showed  specimens  of  a  Stigeoclouium.  probably  8. 
tenue,  which  had  overgrown  and  much  choked  the  leaves  of 
Ouviraiidrafenevlralia  in  the  warm  house  in  the  Botanic  Garden. 
This  plant  ia  very  prone  to  become  envelojied  by  variouB  Coufer- 
voide,  and  it  had  proved  very  difBcult  to  grow  it  at  ell  so  aa  to 
show  the  well-koottn  and  very  remarkable  peculiarity  of  the  leaves. 

Mr.  Archer  showed  specimens,  taken  near  Arklow,  of  the 
C(i>la8trum,  brought  forward  by  him  at  the  Club  meeting,  July 
ISth,  ISliT,  which  was  gathered  on  that  occasion  in  Wales,  and 
called  by  him  Ccela*lrum  CamhriGum.  The  present  were  the  first 
found  in  Ireland.  This  form  differs  from  C.  cubiemn,  in  having 
one,  not  three  external  tubercles  to  the  cells.  Sumo  of  the  pre- 
sent specimen*  showod  young  ecetiobia  formed  within  the  parent 
cells,  and  almost  ready  to  make  their  exit,  which  is  ai'comntished 
by  the  bursting  of  the  inflated  wall  of  the  parent  cell.  In  the 
same  gathering  occurred  numerous  epeclmena  of  Scenedeamut 
obttuw,  also  showing  young  coenobia  within  the  old  cells,  and  all 
sizes  of  young  coioiiies,  some  escaped,  others,  as  mentioned,  atili 
within  the  espandcd  parent  cell — a  state  of  things  which,  if  it 
bad  been  seen  bv  those  who  regard  that  the  colouies  inerease  in 
number  of  cells  by  simple  seif-division  of  an  original  cell  longitu- 
dinidly,  and  form  the  well-known  double  rows  by  a  further 
oblique  division,  would  have  controverted  that  view,  the  truth 
being,  as  shown  by  Nogeli,  and  as  the  present  specimens  proved, 
the  young  cosiiobium  is  formed  by  the  simultaneous  division  of 
the  whole  contents  of  the  parent  cell  into  the  characteristic 
arrangement  proper  to  the  individual  form  ;  aud  the  ouly  ultimate 
change,  until  uew  Belf-division  sets  in,  yet  observed,  being  an  in- 
crease in  size  of  the  coostttuent  cells  of  the  cosnobium, 


September  XTlli,  ISliS. 

Mr.  Kirby  showed  silk  from  cocoons  of  Attacus  Ck/nikia,  or 
Eria  silkworm,  which  he  had  succeeded  in  rearing  in  the  opeu  air, 
in  the  neighbourhood  of  Dublin,  during  the  past  year. 

Dr.  Frazor  showed  hydrated  silica  with  vegetations  of  crypto- 
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'euDB,  their  mBrkiogB  produced  by  gelatiaiEiD^  ei1ica,*and  resem- 
bling the  dendritic  appearance  of  man;  opaline  mioerala ;  but 
Dr.  Frazer  believed,  from  his  obaervations,  that  the  true  cause  of 
tbe  latter  mark-iogB  was  acboreacent  forma  of  red  and  bron'D  oxide 
of  manganese. 

ProfeBBor  E.  Perceval  Wright  exhibited  a  apecimen  of  Hyalo- 
nema,  which  he  had  dredged  up  from  a  depth  of  480  fathoms, 
about  thirty  miles  to  sea,  off  the  coaet  of  Uetubal,  near  Lisbon. 
He  exhibited  the  beautiful  arrangement  of  one  set  of  spicula, 
which  form  a  delicate,  open  uetwork,  covering  the  otherwiae  open 
osciila.  He  stated  that  he  regarded  the  BtliceousaxiB  ae  the  stem 
of  the  sponge  maas,  called  Carteria  by  his  friend,  Dr.  J.  E,  Gray, 
tai  that  be  bad  determined  that  the  end  of  the  aiia — aB  had  been 
snegeated  by  Lo¥i5n — where  the  fibres  become  loose,  is  that  one 
imbeddeii  in  the  mud,  the  sponge  moss  crowning  the  summit,  and 
presenting  a  somewhat  dilferent  form  in  different  specimens, 
though  Dr.  Wridit  would  here  remark  that  he  inclined  to  believe 
tliat  almost  all  the  species  referable  to  Wyville  Thomson's  Order, 
Vitrea,  will  be  found  to  bo  pretty  constant  in  their  external  forms. 
From  the  examination  of  perfect  Bpecimeaa — now  for  the  firat 
time — will  it  be  poaaible  to  determine  the  exact  position  in  this 

Sange  of  all  the  beautiful  spicula  figured  by  Dr.  Bowerbank, 
ox  Seliult7.e,  and  othera. 

When  the  sponge  mass  is  washed  away  or  destroyed,  then  the 
parasitic  Falylhoa,  which  appears  to  be  very  common,  grows  up 
OTcr  that  portion  ol"  the  stem  left  uncovered  by  the  mud,  and 
presents  the  appearance  figured  by  Brandt  and  others.  Speci- 
mens of  this  parasite  were  Been  protruding  their  tentacles,  a  suf- 
ficient anawcr  to  the  suppoaition  of  Bowcrtiank  that  they  are  the 
OBcnla  of  the  sponges.  Mouths  they  have  certainly,  but  not  at  the 
service  of  the  sponge  (Hyalonema). 

The  Hyalonema  would  appear  to  occur  at  this  depth  in  great 
quantities ;  and  in  addition  to  the  Falythoa,  an  Adamaia,  a  tiertu- 
larian,  and  some  pretty  specimens  of  a  Pollicipes,  were  all  found 
living,  attached  to  its  glassy  stem.  I'rofeBSor  Wright  was  greatly 
indebted  to  Frofessor  Boeage,  of  Lisbon,  for  his  assistance  in  these 
researches. 

Mr.  Archer  cursorily  exhibited  a  few  new  or  rare  formB  of 
Desmidieie,  chiefly  Staurastra,  taken  on  an  excursion  to  County 
Galway,  in  company  with  Dr.  Barker;  as,  however,  he  had  not 
yet  had  time  to  examine  them  with  all  the  critical  care  reciuisite, 
he  could  only  hope  to  return  to  them  more  minutely  on  another 
(Kcaaion.  A  few  forms  in  CoBtnarium  and  Stauraatrum  he  thought 
he  must  defer  till  perhaps  some  time  or  other  he  might  have  an 
opportunity  to  compare  them  with  certain  Continental  forms;  two 
or  three  he  might  describe  as  new  ou  his  own  authority,  whilst 
two  or  three  more  were  identical  with  othera  occurring  nearer 
home,  which  he  had  for  some  time  in  his  mind's  eye  as  new,  but  it 
would  be  a  work  of  patience  and  delay  to  nee  authentic  examples 
of  foreign  forma.     A  few  British  forms  turned  upon  these  gather- 
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ingB  wbich  he  had  never  found  on  the  eastern  side  of  this  iaiand. 
and  were  now  exhibited.  AmongBt  these  were  Co»mariwn  ovaJr. 
(probably  the  largest  apeoies  in  the  genun),  Oosmariwn  connalutH, 
Cotmarium  amtEnvm,  Tetrackattrnm  pinaatifiJum,  Staarattrum 
gracile,  Staurntfrum  Fringaheimii  (Eeinsch),  and  Mierastriat 
Jmiterif  (Baits),  both  rare  here,  were  likewise  exhibited  from 
the  Oonnemara  gatherings.  One  or  two  other  minute  types  of 
algie  of  seemingly  rare  or  local  oecurrenre  likewise  preHented 
themselves. 

Remlved, — That  the  Club  cannot  separate  on  this  their  firat 
meeting  after  the  recent  Bailway  Accident  at  Abergele  on  the  20th 
of  August  last,  without  expressing  tlieir  very  deep  regret  at  the 
loss  they  have  sustained  by  the  death  of  their  associate  member, 
the  Hod,  Judge  Berwick,  ile  was  a  most  constant  attendant  at 
the  Club  meetings,  and  took  a  very  lively  interest  in  the  pro- 
ceedings. His  genial  presence  will  not  soon  be  foi^otten  by  the 
members. 


RotAL  MiCftOSCOPICAL  SoClETT. 

Octoher  lHh,  1S68. 

This  was  the  firet  meeting  of  the  season. 

The  chair  was  taken  by  Mr.  James  Glatsheb,  F.B.8.,  Pre- 
sident of  the  Society. 

After  some  remarks  from  the  President  as  to  the  publication  of 
the  transactions  of  the  Society,  the  following  papers  were  read: 

"  On  a  new  form  of  Heliostat,"  by  Lieutenant- Colonel  Wood- 
ward and  Dr,  Maddoi. 

"  On  the  Fungiform  Papillie  of  the  Frog's  Tongue,"  by  Dr. 
Maddoi. 

Some  remarks  were  made  by  Mr.  Henry  Lees  on  ^Nachet's 
Binocular,  and  Mr.  Mayall,  the  photographer,  expressed  his 
opinion  on  the  photographs  of  Nobert's  teBt-plutes,  made  by 
Lieu  ten  ant -Col  on  el  Woodward,  and  described  by  him  in  the 
Journal  for  October  last.  Considerable  discussion  followed  Mr. 
Mayall 's  observatious, 

November  IKS,  1868. 
The  PiiESinENT  in  the  Chair, 

Professor  Asa  Gray  was  elected  an  Honorary  Fellow,  and  other 
private  business  was  transacted. 

The  Secretary  announced  the  donation  of  a  series  of  eggs  of 
Lepidoptera  from  Mr.  Norman,  and  a  collection  of  material  from 
the  Gulf  Stream  from  Lieutenant  Chimuo,  which  waa  handed 
over  to  Major  Owen  to  examine  and  distribute  to  the  Fellnivs 
of  the  Society. 

A  paper  on  the  "  Venation  of  Leaves "  by  Mr.  Qorham  was 


Pro 


99 


It  dill  not  reJfttc  to  any  braai-h  of  microscopical  science. 
Professor  Asa  tJray  and  Dr.  Maxwell  Masters,  who  were  present, 
made  Bome  remarkB  from  a  purely  botanical  point  of  view. 

Mr.  Kent  read  a  paper  "  On  the  Brancliial  Orgitns  of  Mysia,'* 
which  he  described  the  long  filamentous  proceseea  of  the  six 
of  natatory  feet  of  tlie  trunk  of  this  Crustacean  as  bran- 
organs,  giiing  as  hia  principal  reason  that  they  were  in 
latant  motion,  and  did  nut  present  on  search  any  striped  mus- 
cular tisBue,  whence  the  motion  was  inferred  to  bo  involuntary.' 
LiiriM  apecimenB  of  Mifsin  ip.  from  the  docks  were  exhibited. 
Mr.  Baker  of  Uolbom  exhibited  a  marreUoua  slide  of  over  350 
of  rariouB  genera  and  species  arranged  in  order  in  a  Bpuce 
about  a  quarter  of  au  inch.  A  slide  of  ten  Bpecios  of  tj-pical 
it-diatoms  was  also  exhibited.  These  slides,  which  appear  com- 
itely  to  bulHo  all  explanation  of  the  method  in  which  they  have 
en  Bet  up,  were  prepared  bya  Gorman  manipulator, J,  Moeller, 
Wedel  in  Holstein,  by  whom  they  are  Bent  to  this  country  for 
It  was  resolved  to  purchase  oneof  the  slides  of  test  diatoms. 

Drcwb&r  9tk,   1S6S. 

T!ie  Phesitikst  in  the  Chair. 

^  Dr.  Carpenter  exhibited  numerous  specimenH  of  Foraminifera, 
"Ic.,  obtained  during  his  deep-sea  dredging  expedition,  and  made 
a  few  remarks  thereon.  Ue  could  not  bring  before  the  ^Society  a 
formal  paper  for  publication,  as  it  was  due  to  the  Koyal  Society, 
Dsder  whoae  auspices  the  expedition  was  fitted  out,  that  that 
Society  sbould  receive  the  first  regular  paper  on  the  subject. 
The  expedition  vras  suggested  by  the  extraordinary  results  tliat 
bad  been  obtained  in  deep-sea  dredging  off  the  coast  of  Norway 
bv  Professor  tiara,  who  was  Inspector  of  Fisheries  to  the  Swedish 
<loTernment,  and  had  therefore  all  the  requisite  appliances  at  his 
dispoe^.  It  was  proposed  by  his  friend  Profeasor  Wyville 
Thomson  that  the  Government  should  be  requeated,  through  the 
Goimcil  of  the  Society,  to  furnish  a  vessel  for  a  similar  expedition 
off  the  British  coasts.  The  request  having  been  made,  and  liber- 
■Uy  complied  with,  that  part  of  the  coast  between  Scotland  (Cape 
Bosa)  and  the  Faroe  Islands  was  fixed  upon  for  operations.  The 
veseei,  "  The  Lightning,"  with  liiroself  and  Pi-ofcssor  Thomson  on 
board,  duly  arrived  on  the  ground,  but  the  weather  being  very 
unfavorable,    operations   could    not   be   commeni'di  for   several 

G.  0.  Sara,  in  liis  'Uistoire  Naturelle  des  Crustacea  d'ean  dnuce  de 
lorregr,  )gG7,'  gives  a  ver;  different  account  of  tlie  branchial  organs  of 
'  'i,  to  which  WB  would  draw  llie  auliior's  attention.  Instead  o(  distiact 
he  alalea  tbat  tliere  are,  uuder  tbo  cephalothorai,  at  the  buej  of  the 
lix  peculiar  organs,  romiing  Scxqous  cylindrical  tumours  of  the  sides 
d  the  body,  containing  blood,  and  communicatiog  with  Ilie  lateral  slits  ot 
the  heart ;  the^  arc  IiuihoIorous  with  (be  brancliiil  vessels  of  Decaiiods.  but 
are  here  pcouhativ  devcloiied,  so  as  to  perforni  tlic  function  of  gills.  Mr. 
Kent  should  also  consult  llr.  Dohm's  recent  paper  on  Cuma. — K.  It.  L. 
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dftjs.  A  secoud  object  of  the  expedition  was  to  aecertain  the 
temperature  of  the  aea  at  great  depths.  For  this  purpose,  they 
sank  three  thermometers  at  each  trial,  and  on  account  of  the 
uncertainty  of  registering  minimum  thermometers,  no  observation 
in  which  at  least  two  of  them  did  not  agree  waa  relied  upon. 
They  were  much  astoiuiibed  to  find  in  one  series  of  observations 
that  at  a  depth  of  500  fathoms  the  temjierature  of  the  sea  was 
only  32°  Falir.,  for  other  obaervers,  Sir  John  Herschel  and  Dr. 
Wallich,  had  given  39"  Fahr.,  as  the  lowest  deep-sea  temperature. 
This  cold  temperature  did  not  extend  beyond  a  limited  area ;  for 
on  each  side  of  it,  and  also  further  westward,  the  temperature 
was  much  higher ;  and  they  supposed  it  to  be  due  to  a  cold 
current  from  the  north,  meeting  here  with  the  Gulf  Stream,  which 
latter  then  passes  in  a  forked  direction  on  each  side  of  the  cold 
urea.  The  range  of  the  surface  teraperaturo  was  from  50°  to 
Si"  Fahr.,  generally  about  52°  Fahr. 

It  has  long  been  an  interesting  question  whether  animal  life 
existed  in  the  sea  beyond  a  very  limited  depth.  Sir  John  Boss 
more  than  fifty  years  ago  brought  up  a  star-fish  from  a  depth  said 
to  be  1000  fathoms,  but  which  was  probably  700  or  800  fathoms. 
It  was  subsequently  stated  by  the  late  Professor  Forbes  that 
animal  life  could  not  exist  below  300  fathoms,  and  his  dictum  waa 
for  a  long  time  generally  accepted  by  the  scientific  world  :  but  the 
remarkable  results  recently  obtained  by  Professor  Sara  at  a  depth 
of  450  fathoms  had  completely  disproved  the  statements  made  by 
Professor  Forbes. 

Dredging  having  commenced  they  came  upon  a  sand  bank  at  a. 
depth  of  480  fathoms,  where  the  temperature  was  4Q°  Fahr.,  and 
which  they  found  contained  abundance  of  Foraminifera.  At  a 
depth  of  530  fathoms  they  got  a  good  dredge  of  Globigerinas  mud, 
which  was  found  to  contain  Coccoliths,  Coccospheres,  new  Ehiio- 
pods.  Molluscs,  Crustacea,  Crinoids,  &c.,  together  with  masses  of 
siliceous  sponges  which  when  washed  had  a  most  beantiful  appear- 
ance. By  another  dredge  at  650  fathoms  they  brought  up  thia 
Globigerinte  mud  contaming  all  the  varieties  of  Foraminifera, 
Crustacea,  Sponges,  RhiEopods,  &c.,  found  in  previous  dredgings, 
but  not  in  such  great  abundance.  This  is  the  greatest  depth  from 
which  such  living  species  have  been  recovered.  The  Globigerinte 
mud,  which  they  found  very  widely  extended,  is  of  a  very  viscid 
character,  aad  consists  of  a  lund  of  protoplasmic  network  in  which 
is  imbedded  the  O-lobigerinie,  Coccoliths  and  other  calcareous 
particles.  A  'portion  of  this  mud  has  been  submitted  to  Professor 
Huxley,  and  his  examination  confirms  the  view  taken  of  it 
expressed  in  his  paper  in  the  last  number  of  the  '  Quarterly  Jour- 
nal of  Microscopnl  Science.*  Their  opinion,  therefore,  is,  that 
given  a  warm  temperature  and  a  gradual  subsidence,  animal 
fe  may  exist  at  any  depth.  Ue  closed  his  observations  by  sug- 
gesting that  there  sliould  be  no  discussion,  as  he  had  brought  no 
paper  before  the  Society,  and  diacussion  would  no  doubt  ensue 
when  hia  paper  wa*  read  before  the  Royal  Society. 


1  requeeted  that  there  might  be  a  diacoBBioD,  as  h 

considered  that  Dr.  Carpenter  had  led  the  Society  to  infer  that 
it  was  Professor  Sars  who  had  disproved  Forbes'  dictum  that 
animal  life  could  not  exist  below  300  fathoms,  and  that  reflectioua 
were  thus  tiirown  upon  the  reBults  obtained  by  bira,  Dr.  Wallicb, 
in  1860,  Beveral  years  before  the  observationa  of  Professor  Bars, 
and  as  there  was  a  correspondence  going  on  between  himself  and 
Dr.  Carpenter  on  the  subject,  he  thought  the  results  of  other 
observers  ought  not  at  the  present  tiuie  to  have  been  brouglit 
forward. 

Dr.  Carpenter  replied  that  be  merely  mentioned  Profeasor 
Sars'  observations  to  show  the  origin  of  the  present  expedition, 
and  he  was  quite  ready  to  admit  that  the  results  of  Dr.  WallicU 
were  obtained  before  those  of  Professor  Sars :  all  that  be  said  was 
that  Professor  Sara'  observations  had  completely  settled  the 
question  of  the  incorrectnesB  of  Professor  Forbes'  views. 

The  President  remarked  that  it  was  understood  when  Dr. 
Carpenter  consented  to  come  befure  the  Society  that  there  was 
to  be  no  discussion. 

Dr.  Carpenter  then  called  attention  to  the  objects  eihibited 
under  the  Microscopes.  These  were  specimens  of  Cyatellaria, 
Qlobieerina,  Lituola,  Hhabdammina,  Testularia,  ABtrorhiza  limi- 
cola,  ililidiiie,  Comuspira,  Klnzocrinus,  Tubes  of  Pectinaria, 
Tubes  of  Annelids,  &c.  The  formation  of  these  tubes  is  very 
remarkable.  They  consist  of  sand  grains  or  minute  shells  built 
up  with  ffreat  reguiarity  and  glued  together  with  a  ferruginous 
cement  which  requires  strong  nitric  acid  to  dissolve  it.  In  one 
specimen  of  Olobigerina,  the  animal  itself  was  to  be  seen. 

A  vote  of  thanks  was  then  passed  to  Dr.  Carpenter  for  bring- 
ing his  results  before  the  Society;  and  also  to  Mr.  Charles  Baker, 
for  the  loan  of  six  microscopes  and  lamps  wherewith  to  sup- 
plement the  Society's  instruments  in  exhibiting  the  large  number 


In  accordance  with  Bye-law  No,  18,  a  Besolutton  of  the  Council, 
which  had  been  read  three  times  before  the  Society,  to  remove 
from  the  books  the  names  of  ten  Fellows  who  were  more  than  two 
years  in  arrear  with  their  subscriptions,  was  balloted  for,  and 
there  being  the  requisite  majority  in  favour  of  the  Besolution, 
their  names  were  removed  accordingly. 

The  President  reminded  the  Society  that  at  the  last  meeting  he 
announced  the  presentation  to  the  Society  by  Lieutenant  Chimno 
of  a  quantity  of  mud  from  deep-sea  dredgmgs,  and  that  Major 
Owen  had  undertaken  a  preliminary  investigation  of  it.  Major 
Owen  had  now  completed  that  in\'estigation,  and  the  mud  having 
been  arranged  in  eight  classes  dred<,'ed  from  depths  varying  from 
2000  to  14,000  feet,  it  was  now  ready  for  distribution,  and  any 
Fellow  desirous  of  assisting  at  its  complete  examination  should 


Carpenter  called  attention  to  a  new  description  of  cose  for 
leeping  slides,  which  had  been  made  for  him  by  Mr.  Collins.     It 


apply  to 

Dr.  Ci 

^—Jteeping 


the  Council  for  that 


purpos 


o  tlie  form  of  a  book,  and  so  made  that  a  serieB  of  trays  6 
be  laid  upon  each  other  and  closed  in  by  a  aliile  at  the  front. 
could  then  be  kept  on  an  ordinary  bookshelf. 


QCEKKTT    MlCROSCOPIOiL   ClUB. 

(Meeting  at  University  College,  London.) 

June2Qth,  1868.  Mr.  ABTHrnE.  Durtn.\M,  F.L.S.,  Preeiident, 
in  the  chair. — Mr.  J.  A.  Archer  read  a  paper  on  "  Tobacco,"  in 
which  the  culture  of  the  plant,  its  manufacture,  adulterations,  &c., 
were  fully  described,  aided  by  numerous  diagrams  in  illuBtratioii 
of  its  microscopical  characters. 

The  Secretary  for  Foreign  Correspondence  announced  the 
communications  and  donations  which  had  been  received  from  the 
Continent  and  United  States,  and  exhibited  a  slide  received  from 
Germany,  on  which  were  mounted  400  diatoms,  representing  370 
species.  The  names  of  gentlemen  proposed  as  officers  for  the 
ensuing  year  were  read,  and  notice  was  given  of  some  alterations 
in  the  bye-laws  to  be  submitted  at  the  nost  meeting.  ] 

Thirteen  members  were  elected. 

The  annual  escnrsion  dinner  took  place  on  June  23rd.  An 
eicuraioD  to  Bos  Kill  and  the  neighbourhood  was  made  during 
the  day,  and  in  the  evening  forty-four  members  dined  together  at 
Lcatherhead,  the  President  occupying  the  chair. 

Jult/  2i/h,  1908.  The  President  in  the  chair.— This  being  the 
annual  general  meeting  of  the  chib,  the  report  of  the  committee 
was  read. 

The  treasurer's  report,  showing  a  very  satisfactory  balance 
sheet,  was  read ;  several  alterations  in  the  bye-laws  were  adopted, 
and  the  tbllowing  gentlemen  were  elected  as  ofGcers  for  the  ensuing 
year: 

Pietident. — Mr.  Arthur  E.  Durham.  Vice-Presidenti. — Dr. 
R.  Broithwaite,  Mr.  M.  C.  Cooke.  Dr.  J.  M.  Dempsoy,  Mr.  F.  C. 
Roper.  Committee.— ^T.  T.  W.  Burr,  Mr,  F.  W.  Gay,  Dr. 
W.  J.  Gray,  Mr.  fi.  T.  Lewis,  Mr.  J.  Bockett,  Mr.  T.  Kettering- 
ham.  Treasurer. — Mr.  Eobort  Hardwicke.  Son.  Secretary. — 
Mr.  "Witham  M.  By  water.  Hon.  Secretary  for  Foreign  Corre-  ' 
tpondettce. — Mr.  M.  C.  Coote.  , 

The  Preaident  concluded  his  year  of  office  by  delivering  an 
address,  in  the  course  of  which  he  warmly  congratulated  the 
members  upon  the  continufd  success  of  the  club,  and  upon  the 
highly  satisfactory  nature  of  tho  reports  which  had  been  pre- 
sented. 

A  cordial  vote  of  thanks  to  the  President  was  unanimonBly 
carried,  and  bis  address  was  ordered  to  be  printed  and  circulated 
amongst  the  members. 

Ten  members  were  elected. 


CommuDicfttions  from  abroad  were  read,  aod  tbe  praceediDgtJ 
terminated  with  the  usual  e  ' 


Ju^utt  25/h,  1868.  The  President  in  tbe  chair —Mr.  Martin  \ 
belli  read  a  paper  on  ",Tahules  of  Crahahell." 

Mr.  8.  J.  Uclntire  called  attentioE  to  eome  living  epecimeiiB'l 
of  mosquitoes  aad  Britieli  gnats,  and  an  intereatiug  discuaaion  f 
followed.  I 

Mr.  Brain  explained  tbe  construction  of  a  patent  collecting  J 
bottle,  which  its  inTentor,  Mr.  Edward  Wriaht,  had  presented  to  i 
the  club.  ^  ^  * 

Eight  tnembere  were  elected. 

8epfemhfrJ.Zlh,  1SG8.     The  President  in  the  chair.— Nume-  I 

iU8  presents  were  announced.  I 

Mr.  Slade  read  a  paper  on  "The  Preparation  of  Bone  and  J 
ith  for  Microscopical  Esami nation."  I 

The  alleged  visitation  of  mosquitoes,  which  was  discusaed  at  the  1 
previous  meeting,  was  again  referred  to,  and  some  carefully  pre>  j 
pored  apecimens  of  the  lancets,  as  well  as  some  living  insects,  [ 
~^re  eiiiibited.  i 

At  the  conversazione  whtcli  followed,  Moller's  type-slide  and 

ler  interesting  objects  were  eibibited. 

Foar  members  were  elected. 

October  2Zrd,  1308.'  The  President  in  the  chair.— Amongst  the    ' 
nomeroua  donations  125  slides  for  the  cabinet  (contributed  bj 
Heasrs.  Cooke,  Russell,  Edmunds,  and  Groves)  were  announced. 

Mr.  Melntire  read  a  paper  on  "  Chejletus." 

Mr.  T.  C.  Whit«  described  a  new  varnish  for  microscopical  I 
purposes. 

Mi.  Bockett  exhibited  a  case  to  contain  six  live-hoses. 

Mr.  George  described  a  new  form  of  collecting- bottle. 

Mr.  Sufl'olk  explained  the  details  of  his   proposed  class  for 
iantruction  in  the  use  of  the  microscope. 

Mr.  Cooke  repeated  hia  offer  to  giTe  a  series  of  demonstrations 
on  microscopic  fungi. 

Eight  members  were  elected. 

A'opfmtw  27M,  1868.    The  President  in  the  chair.— Mr,  Curtis 
read  a  paper  by  Mr.  Tatem  on  "  Melieerta." 

Mr.  Low  read  a  paper  "  On  the  Uses  and  Structure  of  the  Flj-'a  | 
I'roboseia." 

I    Mr.  Burgess  exhibited  a  new  form  of  coUectiog-boi. 

In  accordance  with  notice  given  in  October,  tbe  meeting  waa 
"  special,"  and  the  following  addition  to  the  Bye- Laws  waa 
liopted,  viz.,  "  That  any  member  desirous  of  compounding  for  his 
iture  Bubscriptiona  may  do  so  at  any  time  by  payment  of  the  aura 
f  £10,  all  such  sums  to  be  duly  invested  in  such  manner  as  tha 

ramittee  may  direct." 
E  Six  new  members  were  elected. 
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ExTUA  Mbetinob.  December  lllh,  1868.— This  evening  the 
first  of  a  series  of  extra  meetings  was  beld  in  the  Library  by  per- 
mission of  the  Council  of  University  College.  The  object  of  tbese 
nieetingB  being  to  afford  to  members  additional  opportunities  of 
exhibiting  objects  and  conversing  thereon,  no  businese  of  a  formaj 
character  was  transacted.  About  seventy  members  were  present, 
and  objects  of  varied  character  and  interest  were  placed  under  the 
microscopes. 

These  meetings,  which  are  entirely  supplementary  to  the 
regular  meetiugs,  will  be  repeated  on  the  second  Fridays  in  tba 
months  of  January,  February,  and  March,  at  seven  o'clock. 


LiTEBARY  AND    PHltoaoFH  tCAL   SOCIETY  OF  MancHESTES. 

Ordimry  Meeting,  March  31</,  1863. 

Edward  Schtjhck,  Ph.D.,  F.R.S.,  &c.  President,  in  the  chair. 

"  A  Search  for  Solid  Bodies  in  the  Atmosphere,"  by  B.  Angus 
Smith,  Ph.D.,  F.E.S.,  &c. 

I  have  so  frequently  for  many  years  attempted  to  find,  and 
have  found,  organic  substances  witich  have  passed  from  the  air 
into  liquids  in  which  they  were  collected,  that  perhaps  the  Society 
will  scarcely  attend  to  another  attempt,  although  it  indicates,  I 
think,  some  progress.  It  waa  in  the  year  1817  that  I  first  col- 
lected what  1  believe  was  matter  from  the  respiration  and  per- 
spiration, and  found  that  aa  it  waa  kept  it  grew  into  distinct 
confirmed  forms. 

"Whilst  examining  some  matters  relating  to  the  cattle  plague  I 
found  one  or  two  remarkable  points.  1  had  before  that  time 
used  aspirators  to  pass  the  air  through  liquids,  except  in  the  oxi- 
dation experiroents.  At  that  time  I  used  simply  a  bottle  which 
containea  a  little  water.  The  bottle  was  filled  with  the  air  of  the 
place  and  the  water  shaken  in  it.  The  difference  of  air  was  remark- 
able. A  very  few  repetitions  would  cause  the  liquid  to  be  muddy, 
and  the  particles  found  in  many  places  were  distinctly  organic. 

Lately  I  tried  the  same  plan  on  a  larger  scale.  A  bottle  of 
the  capacity  of  VuV  c.c.  was  filled  with  air  and  shaken  with  water, 
ITie  bottle  again  tilled  and  shaken  with  the  same  water,  and  thia 
was  repeated  500  times,  nearly  equal  to  2^  million  cbc,  or  2495 
litres.  Aa  this  could  not  be  done  in  a  short  time,  there  was  con- 
siderable variety  of  weather,  but  chiefly  dry,  with  a  westerly 
(vind.  The  operation  was  conducted  behind  my  laboratory,  in 
the  neighbouriiood  of  places  not  very  clear,  it  is  true,  but  from 
which  the  wind  was  blowing  to  all  parts  of  the  town.  I  did  not 
obsen'e  any  dust  blowing,  hut  if  there  was  dust  it  was  auch  as 
we  may  be  called  on  to  breathe.  The  liquid  was  clouded,  and  the 
unaided  eye  could  jicrceive  that  particles,  very  light,  were  float- 
ing. "When  esauiined  by  a  microscope  the  scene  waa  varied  in  a 
very  high  degree — there  was  evidently  organic  life.     I  thought  it 
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0  carry  the  whole  to  Mr.  Dancer,  and  to  leave  him  to  do 
the  rest,  aa  my  kuowtedjge  of  micros  [;opic  forms  is  so  trifling  com- 
pared to  his.  It  may,  however,  )Dt«re8t  the  Society  to  hear  of  a 
few  of  these  previoiia  attempts,  the  latest  made  till  recently,  1 
■hall,  therefore,  read  from  a  report  to  be  found  in  the  appendii  to 
that  on  the  cattle  plasue, 

Mr.  Crookes  also  brought  me  some  cotton  through  which  air 
from  an  infected  place  had  passed.  It  was  esamined  at  the  same 
time.  Taking  cotton  in  the  mass,  nothing  decided  was  aeen;  but 
vhen  it  was  washed  some  of  the  separate  films  were  coated  over 
with  small,  nearly  round  bodies,  presenting  no  structure,  or  at 
least  only  feeble  traces  of  it,  and  perhaps  to  be  called  cells.  I 
bad  not  sent  gun-cotton,  as  I  intended,  to  Mr.  Crookes,  fearing 
the  rules  of  the  post ;  otherwise  there  would  have  been  more  cer- 
tainty that  the  bodies  spoken  of  did  not  esist  previously  on  the 
cotton.  However,  Mr.  Dancer,  who  has  eia mined  cotton 
with  the  microscope  oftener  than  most  persons,  even  of  those 
eipericnced  in  the  subject,  had  never  observed  a  siraiiar  appear- 

The  liquid  had  also  a  number  of  similar  bodies  floating  in  it. 

It  was  then  that  Mr.  Crookes  sent  a  liquid  which  he  had  con- 
densed from  the  air  of  nn  infected  cowshed,  at  a  space  a  little 
above  the  head  of  a  diseased  cow.  It  was  also  examined,  and  it 
presented  similar  indications  of  very  numeroua  small  bodies. 
Not  being  a  professed  microscopist,  I  shall  not  attempt  a  descrip- 
tion, but  add  that  they  clearly  belonged  to  the  organic  world, 
and  were  not  in  all  cases  mere  d^brit.  ^V'e  found  also  one  body 
a  good  deal  larger  than  the  rest  \  it  resembled  somewhat  a  Para- 
mecium, although  clearly  not  one. 

We  found  no  motion  whatever,  and  only  this  latter  substance 
could  be  adduced  as  an  absolute  proof  of  anything  organised 
being  present.  Next  day  I  examined  the  same  liquid ;  and, 
whether  from  the  fact  of  time  being  given  for  development,  i 
from  other  causes,  there  was  a  very  abundant  l      '  ™' 

were  at  least  six  specimens  ia  the  field  at  a  time 
wmbling  the  Euglena,  although  smaller  than  I  h 
tUeae  minute  bodies  occur,  it  is  clear  that  mo 
germs  in  this  early  stage  are  too  indefinite  to  be  described.  The 
existence  of  vital  sparks  in  the  organic  substance  of  the  air 
alluded  to  is  all  I  wish  to  assert,  confirming  by  a  different  method 
the  observations  of  others.  It  might,  of  course,  be  said  that 
ainee  the  bottle  was  opened  at  Mr.  Dancer's  the  air  at  that 
place  may  have  comnmnicated  them.  I  answer  that,  before  it 
was  opened,  a  good  glass  could  detect  floating  matter ;  some  of  it, 
however,  as  the  microscope  proved,  indefinite  enough. 

Finding  this,  and  fearing  that  the  long  time  needful  to  collect 
liquid  from  the  atmosphere  might  expose  it  also  to  much  dust,  I 
osed  a  bottle  of  about  100  cubic  incoes  dimensions,  and  putting 
with  it  a  very  little  water,  not  above  five  cubic  centimetres,  I 
pumped  oat  the  air  of  the  bottle,  allowiniz  the  air  of  the  place  to 


There 

'e  seen  it.  When 
1  may  exist,  and 
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enter.  This  was  done  sii  times  for  each  sample,  tlie  water  slmkeu 
each  time,  aod  the  result  examined.  This  was  done  with  the 
same  bottle  that  was  used  in  my  early  eiperimenta  with  permiui- 
gaoate,  and  hy  the  sarae  method,  except  that  water  instead  of 
that  salt  was  used.  At  firat  conaiderable  numbere  of  moving 
particles  were  found ;  but  it  was  needful  to  esamine  the  water 
uaed,  and  here  occurred  a  dithculty.  It  was  not  until  we  had 
carefully  treated  with  ehemicfilB,  and  then  with  distilled  water, 
again  and  again,  that  we  (.-ould  trust  it.  Particles  seemed  to 
rise  with  the  vapour,  and  if  so,  wby  not  with  the  evaporating 
water  of  impure  places  ? 

Having  kept  an  assistant  at  the  work  for  a  week,  and  having  my- 
self examined  the  air  of  three  cow-houxea,  I  came  to  the  conclu- 
sion that  the  air  of  cow-houses  and  stables  is  to  be  recognised  as 
containing  more  particles  than  the  air  of  the  street  in  which  my 
laboratory  is,  and  of  the  room  in  which  I  ait,  ajid  that  it  contains 
minute  bodies,  which  sometimes  moTe,  if  not  at  first,  yet  after  a 
time,  even  if  the  bottle  has  not  been  opened  in  the  interval. 
There  is  found  in  reality  a  considerable  mass  of  debrit  with  haira 
or  fine  fibres,  which  even  the  eye,  or  at  least  a  good  pocket  lens, 
can  detect.  After  making  about  two  dozen  trials,  we  have  not 
been  able  to  obtain  it  otherwise.  Even  in  the  quiet  oiEce  at  the 
laboratory  there  seemed  some  indications. 

J  found  similar  indications  in  a  cow-house  with  healthy  cows, 
80  I  do  not  pretend  to  have  distinguished  the  poison  of  eattle 
plague  in  these  formti :  but  it  is  clear  that  where  these  exist 
there  may  be  room  I'or  any  ferment  or  fomites  of  disease,  and  I 
do  not  doubt  that  one  class  is  the  poison  itself  in  its  earliest 
stage.     It  would  be  interesting  to  develop  it  farther. 

1  have  recorded  elsewhere  that  I  condensed  the  liquid  from 
the  air  of  a  flower  garden,  and  found  in  it,  or  iinaginea  I  found, 
the  emell  of  flowers.  I  do  not  remember  that  I  looked  much  to 
the  solid  or  floating  particles,  thinking  tliein  to  be  blown  from 
the  ground,  but  it  does  not  aft'ect  the  result  whether  tbey  be  found 
constantly  in  the  air  or  are  raised  by  the  action  of  currents. 

"  Microscopical  Examioation  of  the  Solid  Particlea  from  the 
Air  of  Manchester,"  by  J.  B.  Dancer,  F.tt.A.S. 

Tho  air  bad  been  washed  in  diRtUled  water,  and  the  solid 
matter  which  subsided  was  collected  in  a  small  stoppered  bottle, 
and  on  the  13th  of  this  month  Dr.  Smith  requested  me  to  ex- 
amine the  matter  contained  in  this  water.  An  illness  prevented 
me  from  giving  it  so  much  attention  as  I  could  have  wished. 

The  water  containing  this  air-washing  was  first  examined  with 
a  power  of  50  diameters  only,  for  the  purpose  of  getting  a  general 
knowledge  of  its  contents  ;  afterwards  magnilying  powers  varying 
from  120  to  IGOO  diameters  were  employed. 

During  the  first  observations  few  living  organiBms  were  no- 
ticed ;  but,  as  it  afterwards  proved,  the  germs  of  plant  and  animal 
life  (probably  in  a  dormant  condition)  were  present. 

I  will  now  endeavour  to  describe  the  objects  found  in  this 
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BT,  and  b^n  in  the  order  in  which  they  appeared  moat 
abundant. 

lat.  Fungoid  matter. — SiiorcB  op  eporidia!  appeared  in  numbers, 
and,  to  ascertain  ae  nearly  as  poHBible  the  numerical  proportion 
of  these  minute  bodies  in  a  single  drop  of  the  fluid,  the  eontenta 
of  the  bottle  were  well  ehaken,  and  then  one  drop  wua  taken  up 
with  a  pipette ;  this  waa  spread  out  by  compression  to  a.  circle 
half  an  inch  in  diameter.  A  magnifying  power  was  then  em- 
ploved,  which  gave  a  field  of  view  of  an  area  exactly  100th  of  an 
incfi  in  diameter,  and  it  was  found  that  more  than  100  sporee 
were  contained  in  this  spm-e ;  consequently  the  average  number 
of  spores  in  a  single  drop  would  be  250,000.  These  spores  varied 
from  lO.OOOth  to  50,000th  of  on  inch  in  diameter.  The  peculiar 
molecular  motion  in  the  aporea  was  observable  for  a  short  time, 
until  they  settled  on  to  the  bottom  of  the  glass  plate  ;  they  then 

»  became  motionless. 
The  mycelium  of  these  minute  fungi  were  similar  to  that  of  ruat 
or  mildew  (as  it  is  commonly  named),  such  as  is  found  on  straw 
or  decaying  vegetation. 

Wlien  the  bottle  had  remained  for  thirty-six  hours  in  a  room 
at  a  temperature  of  60°,  the  quantity  of  ftingi  had  viaibiy  in- 
creased, and  the  delicate  mycelial  thread-like  roots  hud  completely 
entangled  the  fibrous  objects  contained  in  the  bottle,  and  lormed 
tbem  into  a  mass. 

On  the  third  day  a  number  of  ciliated  ioospores  were  observed 
moving  freely  amongst  the  sporidite.  I  could  not  detect  any 
great  variety  of  fungi  iu  the  contents  of  the  bottle,  but  1  cannot 
presume  to  aay  that  all  the  visible  spores  belonged  to  one  species ; 
•ad  aa  there  are  more  than  2000  different  kinds  of  fungi,  it  is  pos- 
sible that  aporea  of  other  epeciee  might  bo  prei^eat,  but  not  under 
conditions  favorable  for  their  development.  Some  very  pretty 
chain-like  threads  of  Conidia  were  visible  in  some  of  the  euLmina- 

The  next  in  quantity  is  vegetable  tiaaue.  Some  of  this  formed 
a  Tery  interesting  object,  witn  a  high  power,  and  the  greater  por- 
tion exhibited  what  is  called  pitted  structure.  The  larger  parti- 
cles of  this  had  evidently  been  partially  burnt,  and  quite  brown 
in  colour,  and  were  from  coniferous  plants,  showing  with  great 
distinctnees  the  broad  marginal  bands  surrounding  the  pits; 
others  had  reticulations  small  in  diameter.  They  reminded  me 
of  perforated  particiea  ao  abundant  in  some  kinds  of  coal. 

Tlie  brown  or  charred  objects  were  probably  particles  of  par- 
tially burnt  wood  used  in  lighting  ftres. 

Along  with  these  reticulated  objects  were  fragments  of  vegeta- 
tion, resembling  in  structure  hay  and  straw  and  hay  seeds,  and 
Kme  extremely  thin  and  transparent  tissue  showing  no  structure. 
leae  were  doubtless  some  portions  of  weather-worn  vegetation, 
few  hairs  of  leaves  of  plants  and  fibres,  simUar  in  appearance 
flax,  were  seen,  and,  as  might  have  been  expected  iu  thia  city, 
tton  filaments,  some  white,  others  coloured,  were   numerous, 
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red  and  blue  being  the  predomiDant  colours.  A  few  granuleB  of 
Btarch,  seen  bv  the  aid  of  the  g)olartHCOj>e,  and  severaJ  loDg  ellip- 
tical bodies,  Bimilar  to  the  pollen  of  the  \i\y,  were  noticed.  After 
this  dust  from  the  atmosphere  had  been  kept  (|uiet  for  three  or 
four  days,  aninialeiilie  made  their  appearance  in  conaiderable 
numbers,  the  monads  being  the  most  numerous.  Amongat  the<e 
were  noticed  some  comparatively  large  aijecimens  of  Paramecium 
awelia,  io  company  witci  some  very  active  Uotifene;  but  after  a 
few  days  the  animal  life  rapidly  decreased,  and  in  twelve  days  no 
auiiiialculo)  could  be  detected. 

Hair*  of  animals. -~\tr^  few  of  these  were  noticed,  with  the 
eieeption  of  wool ;  of  this  both  white  and  coloured  specimens 
were  mixed  U[>  along  with  the.  filaments  of  cotton. 

After  each  examination  aa  much  of  the  drop  of  water  as  could 
be  collected  by  the  pipette  was  returned  to  tne  bottle,  in  order 
to  ascertain  if  any  new  development  of  animal  or  vegetable  life 
would  take  place,  and  the  stopper  of  the  bottle  was  replaced  aa 
quickly  aa  possible  to  prevent  the  admission  of  the  particles  from 
the  air  in  the  room;  and  I  am  tolerably  certain  tiliat  the  objects 
named  in  this  paper  are  those  which  the  bottle  contained  when 
Dr.  Smith  brought  it  to  me. 

The  particles  floating  in  tlie  atmoBphere  will  differ  in  cliaracter 
according  to  the  Beason  of  the  year,  tlie  direction  of  the  wind,  and 
the  locality  in  which  they  are  collected,  and,  as  might  he  expected, 
are  much  less  in  quantity  after  rain. 

The  small  amount  of  fluid  now  remaining  in  the  bottle  emits 
the  peculiar  odour  of  mildew,  and  at  present  the  fungoid  matter 
appears  inactive. 

For  the  purpose  of  obtaining  a  rough  approiimation  of  the 
number  of  spores  or  germs  of  organic  matter  contained  in  the 
fluid  received  from  Dr.  Smith,  I  measured  a  quantity  by  the 
pipette,  and  found  it  contained  IQO  drops  of  the  aixe  used  in  each 
examination.  Now,  I  have  previously  stated  that  iu  each  drop 
there  were  about  250,000  of  these  spores,  and  as  there  were  150 
drops,  the  sum  total  reaebes  the  startling  number  of  37i  millions, 
and  these,  exclusive  of  other  substances,  were  collected  from  2'4i95 
litrea  ofthe  air  of  this  city' — a  quantity  which  would  bo  respired 
in  about  ten  hours  by  a  man  of  ordinary  size  when  actively 
employed.  I  have  to  add  that  there  was  a  marked  absence  of 
particles  of  carbon  amongst  the  collected  matter. 

UICROSCOFICAL   AND   KATURAL    HISTOttY    SECTION. 

February  2^lk,  1868.  J,  B.  Dancbk,  F.R.A.8,,  President  of 
the  Section,  in  the  chair. 

Mr.  Sidebotham  sent  two  beautifully  finished  water-colour 
drawings,  accompanied  by  the  following  note : 

"  I    send   you  a   couple   of  drawings   of  the  dry-rot  fungus 

Meruliug  lachri/niant,  remarkably  fine.    Mr.  Lynde,  our  treaaurer, 

'  Behind  Dr.  R.  Aagas  Smith's  Jaboraiory. 


109 

■TjTOUgItt  me  the  specimens,  which  he  had  met  with  during  the 
demolitioa  of  eome  old  buildings.  The  drawings  are  of  the 
natural  size.  It  is  rerj  rarelj  that  such  perfect  specimens  are 
found,  ahowing,  as  this  one  does,  the  ciiriouB  structure  of  the 

Bcies,  and  its  connexion  with  both  the  pore  and  the  gill-beariug 

isiosB  of  fiiDgi." 

Mr.  Dancer  exhibited  some  sand  from  the  sea-flhore  at  Santos, 

)outli  America.   This  sand  was  remarkably  silvery  in  appearance, 

Fft  large  portion  of  it  consisting  of  minute  plates  of  mica,  and  very 

]  tr&nsparent  fj-agmentd  of  quart/,  which  made  it  an  interesting 

[   object  for  the  poiariscope.     It  waa  rich  alao  in  Foraminifera, 

^inea  of  Spataugus,  and  tragments  of  Coralline. 

"  Remarks  on  Molecular  Activity  as  shown  under  the  Micro- 
BCope,"  by  J.  B,  Dancer,  F.R.A.S. 

The  author  stated  that,  during  the  last  thirty  years,  lie  had  met 
with  many  microscopical  observers  who  were  not  acquainted  with 
tile  phenomenon  to  which  the  name  of  molecular  action  has  been 
given.  This  class  of  microscopista  had  confined  their  attention 
to  objects  requiring  a  very  moderate  amount  of  magoifying  power, 
and  generally  to  dry  objects  ;  but  when  their  investigations 
extended  to  minute  objects  immersed  in  fluid  which  required 
powers  of  800  to  1500  diameters,  they  were  startled  by  the  appear- 
ance of  particles  in  active  motion,  not  moving  in  a  direct  line,  but 
vibrating  as  if  attracted  and  then  repelled  by  each  other,  some 
ringle,  and  others  in  clusters. 

Uany  instances  have  come  under  the  author's  notice  in  which 
these  objects  have  been  regarded  by  microscopiets  as  animalculie. 
The;  have  giveu  rise  to  many  very  ingenious  speculations,  some 
of  which  are  connected  with  spontaneous  generation ;  these 
observers  would  have  been  saved  much  labour  if  they  had  been 
acquainted  with  the  experiments  of  the  late  Dr.  Hobert  Brown  on 

I  act  ire  molecules. 
The  author  does  not  imagine  that  the  menibers  of  this  section 
■re  wholly  unacquainted  with  the  experiments  of  the  early  micro- 
■eopiata  on  this  subject,  but  in  the  abscence  of  more  important 
matter  he  thinks  a  brief  account  of  the  early  observations  on 
these  so-called  active  molecules  may  interest  them. 
The  moving  particles  had  been  noticed  by  Leuwenhock, 
Stephen  Gray,  Button,  and  others  who  supposed  them  to  be 
loumated  matter. 
In  the  year  1S27  the  late  Dr.  Robert  Brown,  whilst  engaged 
'ia  the  microscopical  investigation  of  the  uuimpregnated  ovulum, 
noticed  that  the  pollen  of  the  C'larckia  pulchella  was  filled  with 
particles  which  appeared  in  active  motion  when  immersed  in 
water,  These  observations  were  followed  by  the  examination  of 
the  poUeo  of  other  plants,  the  particles  of  which  be  found  to 
exhibit  similar  activity.  For  some  time  he  was  exceedingly  per- 
plexed with  these  phenomena,  and  was  disposed  to  believe  that  he 
bad  really  seen  in  these  minute  bodice  the  supposed  constitueuta 
or  elementary  molecules  of  organic  bodies,  first  so  considered  by 
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BufFon,  Wriaberg,  Muller,  and  Milne- Ed  wards,  aud  on  esaminiug 
variouB  animat  and  vegetable  tisBueti,  whether  living  or  dead,  be 
found,  OS  be  had  espeeted,  that  active  molecules  were  Tisible  by 
merely  bruising  the  substances  in  wnter. 

Continuing  hia  observations,  he  found  that  particles  from  n 
bruised  specimen  of  fossil  wood  appeared  to  consist  entirely  of 
these  moving  bodies.  From  thia  be  inferred  that  these  molecules 
were  not  limited  to  organic  bodies,  or  even  to  their  products. 

After  this  he  proceeded  to  examine  minerah,  simple  earths, 
metals,  and  many  other  aubstancea  too  numerous  to  mention,  and 
with  similar  results. 

Some  writers  who  commented  on  these  esperiraents,  but  who 
had  not  carefuily  followed  his  communicatioua,  asaert.ed  that  Dr. 
Brown  imagined  these  particles  to  be  animated — and  this  state- 
ment was  generally  beiieved. 

In  1829  the  author'a  late  father  repeated  many  of  Dr.  Brown's 
experiments,  and,  to  prove  that  these  moving  particles  could  not 
be  animalcula?,  he  placed  some  crystals  and  minerals  in  a  crucible 
which  he  subjected  to  a  red  heat,  ground  portions  of  them  to 
powder,  then  put  it  into  distilled  water,  and  showed  the  particles 
in  motion  to  his  acieutilic  friends.  It  is  now  well  known  that  all 
kinda  of  matter,  if  reduced  to  sufficiently  small  particles,  and 
placed  in  a  medium  in  which  they  will  not  readily  sink,  will 
exhibit  these  movements. 

Now,  as  this  phenomenon  occurs  in  the  cells  of  plants,  the  jolk 
of  the  egg,  and  in  decomposing  animal  and  vegetable  matter,  it  is 
not  surprising  that  the  early  miuroscopiats,  and,  indeed,  modem 
ones,  should  have  mistaken  them  for  animalculae.  The  particles 
which  exhibit  the  greatest  activity  are  exceedingly  minute,  rang- 
ing from  10,000th  to  30,O0Oth  of  an  inch  in  diameter;  they 
remain  active  a  considerable  time  if  tbey  are  nearly  of  the  same 
specific  gravity  as  the  solution  in  which  they  are  immereed.  One 
simple  mode  of  producing  them  is  to  rub  a  little  gamboge  in 
water,  on  a  glass  slide,  and  place  a  thin  glass  cover  on  it,  using  a 
power  of  from  SOO  to  1200  diameters.  They  can  easily  be  djs- 
tii^uished  with  lees  magnifying  power,  hut  are  not  so  e^ectually 
shown.  If  they  are  required  lor  prolonged  examination.  Dr. 
Brown  recommends  that  the  aolution  of  gamboge  be  mixed  with 
a  little  almond  oil.  The  minute  globules  of  water  are  thus  sur- 
rounded by  oil,  and  rapid  evaporation  is  prevented. 

The  cause  of  the  phenomenon  is  not  yet  satisfactorily  accounted 
for.  ijome  have  imagined  thaJ;  it  is  the  physical  repulsion  of  the 
particles  when  uninfluenced  by  gravitation.  The  author  has 
tried  many  experiments  with  electricity  and  magnetism  without 
success.  He  thinks  that  the  moveraent  may  possibly  be  con- 
nected with  the  absorption  and  radiation  of  heat. 

Those  interested  in  Dr.  Brown's  experiments  and  observation? 
on  active  moiecules  can  refer  to  his  republished  papers  in  vol.  i, 
of  the  Ray  Society's  publications  for  1866. 
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After   the  meeting   xlideB   cout.iiuing   actice  moSecuJi^    were 
niiibited  to  the  memberB. 

A  conversation  took  place  nn  the  preservation  of  dried  plants, 
in  which  Mr.  Bailey  stated  that  he  ueea  with  eucceas  glue  with 

I  carbolic  acid  for  attaching;  them  to  the  paper,  aa  a  preaerration 

I  igainst  uiitee,  placing  also  a  few  crystals  of  the  dry  acid  in  his 

r  cabinet. 

r  At  the  meeting  held  on  November  3rd,  Professor  W.  C.  WQ- 
liamson,  F.lt.a..  called  the  attention  of  the  Society  to  the  struc- 
ture of  the  Calamite  from  the  Upper  Coal-measures  ref  resented 
in  Fig.  478  of  the  5th  edition  of  Lyell'a  '  Manual  of  Geology.' 
He  pointed  out  the  eiisteace  of  one  Calamite  within  another,  the 
former  representing  the  pith  and  the  latter  the  exterior  of  the 
bark,  the  pith  and  bark  being  separated  by  n  well-defined  woody 
Ktne,  This  woody  zone  consists  of  a  series  of  tiaBues  radiating, 
as  id  the  recent  Conifera,  from  the  pith  to  the  bark  ;  but  instead 
of  beinj^  all  alike,  they  consist  of  two  structures,  which  are 
arranged  in  alternating  wedges.  One  of  these  is  entirely  com- 
posed of  elongated  cells,  which  being  arranged  in  linear 
rows  radiating  from  pith  to  bark,  and  being  separated  from  the 
former  by  a  defined  line,  this  tissue  is  to  be  regarded  as  a  modified 
form  of  plenrenchyma  rather  than  of  parenchyma.  The  interme- 
diate radiating  laminie  or  wedges  resemble  slices  cut  out  of  a 
coniferous  Dadoiylon,  having  the  same  reticulated  fibres  and 
nuriform  medullary  rays,  the  latter  consisting  of  a  single  verti- 
cal row  of  cells.  1  hese  structures  replace  corresponding  wedges 
in  the  Calamitea  recently  deacrilied  by  E.  W.  Binney,  Eaq.,  but 
in  which  latter  the  wedges  constat  wholly  of  masses  of  scalariform 
tissue  unfurnished  with  medullary  ravs.  Immediately  below 
«Bch  node  Professor  Williamson  pointea  out  the  existence  of  a 
Terticil  of  prolongations  of  the  pith,  penetrating  the  cellular 
vedges  of  the  woody  layer  like  spokes  of  a  wheel.  These  he 
terms  *'  verticillate  medullary  radii,"  to  distinguish  them  from 
4he  ordinary  medullary  rays  of  thejfJroiw  wedges.  These  fibroua 
uid  cellular  wedgea  run  uninterruptedly  in  a  longitudinal  direc- 
tion along  each  joint  or  int«mode  of  the  Calamite,  but  at  each 
node  their  arrangement  is  altered.  If  prolonged,  the  cellular 
tredges  of  one  joint  would  run  iuto  the  fibrous  wedges  of  tlioae 
above  and  below  it.  But  as  the  fibres  of  the  fibrous  wedges  are 
continued  from  one  intemode  to  the  other,  they  break  up  as  they 
approach  each  node,  their  fibrous  laminaa  being  twisted  in  an  ex- 
traordinary manner  as  they  cross  the  node,  in  order  to  redistri- 
bute themselves  right  and  left  to  the  fibrous  wedges  of  the  joint 
Above.  In  this  part  of  the  plant  the  fibrous  laminte,  and  medul- 
lary rays,  and  the  colls  of  the  cellular  layer  become  intermingled 
in  a  remarkable  way.  At  the  base  of  each  cellular  lamina  e»pe- 
lially  the  fibres  radiate  from  a  common  centre  in  an  almost 
lexplicable  manner. 


*v-- 


Bbi8T(»  lUioBOBOOPioiXi  Sooim. 

Ths  QBiial  montUj  meetii^  of  tldb  Society  w«i  held  cm  fhe 
19tii  of  KoTember,  at  tiie  FhuoBOphioal  Institatioii,  Bristol,  Mr. 
W.  J,  EeddeOy  Yioe-Pieridenty  in  tiie  chair.  The  finrmal  bnri^ 
neas  ha?iiiff  been  tranaacted,  Dr.  O.T.  Hudaon  read  a  paj^  **  On 
TrmrHkra  ^M^Mate.'^  Dr.  Hudaon  entered'  minatelj  into  the 
anatoaij  of  t£ia  ciEri0iuBotifer,andiUiutniled  hiacommnmcalicm 
ibgr  dtapama  and  microacopical  prepantioluu 


MOSOCRAPH    of  MONEKA.       Uy  ErNST    HaCKEL. 

With  Plates  IX  &  X. 
{CmliHued  from  p.  +3.) 

No  nuclei  or  nucleus-like  form  could  be  perceived 
thioughout  the  entire  plasma  body  of  the  Frotomyxa,  nor 
contractile  vesicles,  if  we  understand  by  these,  fixed  organs 
which,  although  without  a  differentiated  wall,  still  occupy  defi- 
nite positions  in  the  body.  Nevertheless,  a  great  number  of 
vacuoli  were  dispersed  through  the  body,  as  well  in  the 
central  mass  as  in  the  thicker  branches.  These  appeared  in 
the  form  of  paler  and  more  circular  spots  {fig.  11,  11  v)  of 
different  sizes,  the  largest  of  OOS  mm.  diameter.  If  one 
observed  the  same  vacuole  for  a  little  time,  its  dilatation 
and  contraction,  and  its  appearance  aud  disappearance  could 
be  distinctly  observed.  The  former  as  well  as  the  latter 
occurred  very  slowly,  and  required  from  about  two  to  three 
minutes  in  the  largest.  By  contraction  the  size  of  the  vacu- 
ole became  smaller  and  smaller,  at  last  the  clear  space 
entirely  vanished ;  and  it  appeared  as  if  the  yellowiiih-red 
plasma  had  flowed  together  over  it.  If  the  place  where  the 
Vacuole  had  vanished  was  watched,  the  vacuole  would  some- 
times be  seen  to  reappear  slowly  in  the  same  place.  A  paler 
point  appeared  which  became  slowly  latter  and  larger ;  it 
often  exceeded  its  former  boundary ;  another  time  it  did 
not  attain  to  it.  But  very  often  the  vacuole  remained 
invisible,  and  instead  of  this  one,  «ne  or  more  new  vacuoli 
appeared  in  other  places,  some  near  and  some  very  distant. 
Sometimes  in  the  place  of  a  large  vanished  vacuole  ap- 
peared a  number  (ten  to  twenty)  of  small  vacuoli  in  the 
neighbourhood,  either  irregularly  scattered  or  gTonjted  in 
a  circle  over  the  place  of  the  vanished  vacuole.  All  this 
shows  that  the  contractile  cavities  in  the  body  of  the  Proto- 
myxa  arc  reaUy  vacuoli,  t.  e,,  wall-less  cavities  filled  with  a 
watery  fluid    in    the    middle    of   the    homogeneous    sarcode 

-cnchyma,  like  those  which  also   occur  in  many  Rhizo- 
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pods,  Myxomycetffij  &c.  They  are  also  not  true  contractile 
vesicles  such  as  occur  ia  the  true  IiifuBoriEt  (Ciliata),  and 
in  some  Amoebse  (e.  g.,  A.  quadrilineata).  These  latter  are  dis- 
tinct and  permaneiit  organs,  no  matter  whether  they  can  be 
perceived  to  have  an  essential  wall  or  not.  True  contractile 
vesicles  always  occupy  precisely  the  same  situations  in  the 
body,  while  the  vacuoli  appear  and  disappear  here  and  there 
in  the  solid  albuminous  mass  of  the  plasmaparenchyma. 
From  this  definition  of  vacuoli  as  distinguished  from  con- 
tractile vesicles  it  is  naturally  in  no  way  disputed  but  that 
transitional  intermediate  forms  between  both  occur.  On 
tbe  contrary,  1  consider  it  very  probable  that  the  contractile 
vesicles  are  developed  from  simple  vacuoli  phylogenetically 
(by  natural  selection). 

The  vacuoli,  as  well  as  the  red  granules  which  are  scattered 
in  the  homogeneous  plasma  of  the  Protomyxa  and  lie  every- 
where and  wander  everywhere,  are  appearances  which  s.tund 
in  the  closest  relation  to  the  change  of  substance  (Stofiwechsel) 
of  this  Moner.  I  tried  to  keep  the  Protomyxa  in  shallow 
watch-glasses  with  sea-water  and  succeeded,  with  the  best 
results.  I  placed  the  small  watch-glasses,  each  of  which  con- 
tained a  single  Protomyxa,  in  a  larger  glass  filled  with  water, 
and  inverted  a  large  glass  over  it,  so  as  to  form  a  very  roomy, 
damp  chamber  ;  and  in  this  manner  I  succeeded  in  keeping 
the  Protomyxa  alive  more  than  three  weeks,  and  in  observ- 
ing the  phenomena  of  their  nourishment  and  reproduction 
in  full  detail.  The  next  fact  which  I  ascertained  by  con- 
tinual daily  observation  was  that  the  number  of  the  vacuoli 
and  of  the  red  granules  was  in  direct  proportion  to  the  quan- 
tity of  food  taken.  I  kept  some  Protomyxue  in  pure  sea- 
water  without  food,  while  I  supplied  others  with  plenty  of 
Diatomacece  for  Ibod.  In  the  fijst,  the  number  of  the  red 
granules  aa  well  as  of  the  vacuoli  had,  after  a  few  days, 
already  perceptibly  diminished,  while  in  the  others  they 
continued  the  same,  and  from  better  nourishment  even 
increased. '  The  individuals  which  were  best  fed  with  dia- 
toms were  quite  filled  with  red  granules,  so  that  the  sarcode 
was  thickly  clouded ;  and  the  middle  parts  of  the  body  espe- 
cially appeared  quite  opaque.  Presently  a  greater  number 
of  larger  and  smaller  vacuoli  appeared  on  all  the  edges  and 
extremities.  On  the  other  hand  the  hungry  individuals 
were  pale,  more  yellow  than  red  coloured;  the  number  of 
red  granules  had  remarkably  dimiuished,  us  well  as  the  num- 
ber of  vacuoli,  and  finally  disappeared  eutii'elv  (comp.  figs. 
1 1  and  12J. 

It  is  plain  from  this  that  the  granules  scattered  in  the  sar- 
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ihe  pioducts  uf  a  change  of  substance.   It  is  extremely 

irobable  that  they  are  assimilated  substances  which  are  pro- 

d  by  the  chemical  action  o(  the  digestive  sarcode  from  the 

taken,  and  are  afterwards  changed  again  into  sarcode 

IT  arlicte  "  Ueber  den  Sarcodekorperder  Rhizopoden,"   I 

e  tried  to  show  that  this  hypothesis  is  also  probable  with 

granules  which  are  found  in  the  protoplasma  of  the  true 

Ihizopoda  (Acyttaria  and  lladiolaria) ,  and  that  their  num- 

likewise  corresponds  to  the  quantity  of  food  taken  and 

led.     In    the    Uadiohiria    this    hypothesis  appeared  to 

ne   especially  probable,  since  the  granules  in   several 

icies   are   red  colnured  (ui  AcaniAostaurus  purpuraacena, 

^.Acanthochiaama  rubesceng,  and  Actineliua  purpurem)} 

"ot  onlv  the  q  uantity  of  the  graunles  and  of  the  vacuoli,  but 
the  strength  and  rapidity  of  the  sarcode  cunent,  seems  to 
be  dependent  in  the  Protomyxa  on  the  amount  of  nourishment 
tnken.     Although  this  fact  is  much  more  difficult  than  the 
foregoing  to  recognise  and  establish ;    and  although  many 
adaptations  to  external  circumstances  such  as  light,  temper- 
ature, &c.,  seem  to  affect  the  strength   and  rapidity  of  the 
phisma  current,  I  think  I  have  convinced  myself  of  its  cor- 
rectness by  continued  observations    and   by  comparison    of 
le  extremes.     In  the  hungry  individuals  in  which  gratiulea 
id  vacuoh  had  diminished  in  number,  the  current  in  the 
'anched  mucilaginous  threads  was  also  weaker  and  slower 
(Fig.   12J.      Presently  the  anastomoses  of  the  branches  of 
the  stream  disappeared  ;    and  instead,    a    large    number    of 
extremely  fine,  divergent,  but  not   anastomosing  mucilagi- 
_jious  threads  were  extended  from   the  periphery  of  the  sar- 
ide  net.     On  the  contrary,  the  crescent-shaped  anastomoses 
'Pre  especially  numerous  in  the  well-fed  individuals,   and 
le  peripheral  cluster  of  hair-like  and  non-anastomosing  mu- 
laginous    ihreails    was    wanting    (Fig.    11),     But  it    must 
he  observed  that  some  of  these  well-fed   individuals 
resting    for   some    time   drew    in    their   pseudopods, 
id  finally  contracting  themselves  into  a  globular  mass  of 
jelly,    surrounded    themselves    with    a    covering.     Before    1 
enter  on   this  encysted  state  of  rest,  and  the  reproductive 
phenomena  of  the  Protomyxa  connected  with  it,  I  will  say 
something  about  the  sensitiveness  of  this  Moner.     That  the 
true  Rhizopoda  (Acyttaria,  Heliozoa,  and  Radiolaria)  as  well 
as  many  Uhizopod-like  organisms  [Amtcba,  Arcella,  Actino- 
ihrys)  were  formerly  universally  and  unhesitatingly  classed 
true  animals,  arose  partly  from  the  animal-like  shape  of 
my  of  the  forms  of  their  shells  (mollusciform  Polythala- 
\),  and  partly  from  their  nourishment  being  more  animal 
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than  vegetable,  but  was  chiefly  grounded  on  the  motion  and 
sensitiveness  of' these  organisms. 

As  on  the  one  hand  the  phenomenon  of  motion  seems 
to  indicate  a  definite  will,  so  on  the  other  hand  the  power 
seems  to  indicate  a  distinet  sensitiveness ;  and  finally  some 
would  attribnte  to  these  living  lumps  of  jelly  a  true  soul  or  a 
so-called  spirit,  just  as  they  do  to  men  and  other  true  animals. 
In  these  respects,  too,  our  Protomyxa  is  allied  to  the  true 
Rhizopoda,  and  shown  particularly  the  same  appearances  of 
sensitiveness  which  I  have  described  in  one  place  in  the 
Kodiolaria  (\.  c.  p.  128),  in  another  place  in  Protoffenea  pri- 
mordiaHa  (1.  c.  p.  362).  This  "  organic  intelligence  "  of  the 
Protomyxa  shows  itself  chiefly  and  principally  in  this :  that 
every  foreign  body  which  touches  its  surfaces,  especially  a 
moved  or  self-moving  body,  produces  an  increased  flow  of 
sarcode  to  the  touched  and  "  sensitive  "  part  of  the  body. 
In  taking  food  this  was  plainly  to  be  seen.  But  if  I  care- 
fully touched  the  Protomyxa  under  the  dissecting  micro- 
scope with  a  very  fine  needle,  this  irritation  also  immediately 
induced  a  strong  flow  of  sarcode ;  and  the  needle  point  was 
regularly  surrounded  with  it.  But  as  soon  as  I  tried  to 
pierce  the  interior  of  the  sarcode  body  with  the  needle,  and 
moved  it  forcibly  backwards  and  forwards,  all  the  pseudo- 
pods  were  retracted,  and  the  whole  sarcode  body  contracted 
itself  into  a  shapeless  lump.  As  a  similar  or  like  "  sensi- 
tiveness "  is  a  quality  universally  present  throughout  all 
organic  protoplasm,  and  is  recognised  in  like  manner  in 
animals,  protozoa,  and  plants,  it  naturally  proves  as  little 
for  the  animal  nature  of  the  Protomyxa  as  for  that  of  the 
true  Rhizopoda  and  other  Protozoa,  The  Protomyxa  is,  on 
the  grounds  of  this  sensitiveness,  just  as  little^of  an  animal  as 
the  sensitive  Mimosa. 

In  the  course  of  these  experiments  on  sensitiveness  I  tora 
several  specimens  of  Protomyxa  to  pieces,  one  into  two  nearly 
equal  halves,  a  second  into  three,  and  a  third  specimen  into 
five  rather  unequal  large  pieces.  Each  of  these  pieces  imme- 
diately shrunk  together  into  an  irregular,  roundish,  sarcode 
lump,  which  at  first  lay  motionless  for  some  time ;  but  it 
soon  began  to  expand  into  a  flat  disc,  and  to  extend  small, 
stumpy  projections  here  and  there  from  the  periphery ; 
these  became  slowly  longer  and  longer,  began  to  branch 
out  dichotomosely,  and  to  form  anastomoses  with  their  twigs, 
and  the  entire  plasma  net  was  soon  again  renewed  as  if 
nothing  had  happened.  Each  of  the  artificially  produced 
fragments  moved  about  as  spontaneously  and  livelily  as  the 
undivided   Protomyxa.     The   artificial    divisibility  of   the 


^Bdie 


117 

[Otomyxx  is  proved  by  these  experimentB.  This  pheno- 
jn,  remarkable  in  itself,  is  of  the  greatest  interest 
for  the  doctrine  of  individuality  (Tectology)  gene- 
'  tally,  and  for  the  natural  history  of  the  Protozoa  spe- 
cially. It  has  recently  lost  much  of  its  marvel,  that  divisi- 
bility by  artificial  separation  is  in  all  probability  a  very 
general  quality  of  the  lower  organisms  (i.  e.,  the  Protozoa), 
since  it  appears  in  much  higher  organized  as  well  n»  in  more 
strongly  differentiated  animals  and  plants. 

I  will  lake  this  opportunity  of  observing  that  during  my 
Btay  at  Jjanzarote,  I  made  many  experiments  on  the  ortiticiu 
division  of  the  Hydro-medusae,  ■which  were  followed  by  tiie 
most  surprising  results.  The  extraordinary  divisibility  and 
powers  of  reproduction  in  the  common  fresh-water  hydra 
have  been  universally  known  since  Tremblcy's  time,  and 
have  also  been  established  in  the  marine  Uydrozoa  by  Dal- 
yell's  experiments.  On  the  other  hand,  the  iiossibmty  of 
HTtificially  din  ding  the  medusie  themselves  (Gymuoph- 
thalmata),  was  previously  unknown.  My  experiments 
proved  that  it  prevails  to  an  amazing  extent  in  many 
medustc,  especially  in  those  belonging  to  the  family  ThaO' 
manliada  of  Gegcnbaur  {Laodicei  of  Agassiz).  In  several 
species  of  tliis  family  I  could  divide  tlie  umbrella  into 
more  than  a  hundred  pieces  ;  and  from  each  piece,  pro- 
vided it  only  contained  a  portion  of  the  margin  of  the 
ambrella,  grew  in  a  few  days  (from  two  to  four)  a  complete 
small  medusa.  Merely  a  loosened  shred  of  the  tiringe 
on  which  the  base,  the  adjoining  piece  of  the  edge  of 
tile  umbrella,  remained,  formed  a  medusa  in  a  few  days. 
The  residt  that  I  obtained  with  otlier  bydro-medusiB  was 
■till  more  suiprising.  Here  I  could  divide  the  globular 
non-differentiated  cell-mass  (or  the  ciliated  globidar  larva) 
which  had  come  out  of  the  egg-furrows  into  several  pieces,  and 
firom  each  piece  was  developed  a  complete  larva.  As  I  shall 
detail  these  experiments  in  division  in  another  place,  they 
only  casually  mentioned  here. 

Hsoon  as  I  had  perceived  the  complete  nature  of  the  orange- 
Btar-shaped  specks  on  the  Spinila  shell  as  Ehizopod-like 
itozoa,  the  idea  naturally  forced  itself  upon  me  that  the 
neighbouring  previously  described  red  balls  were  torpid 
or  encysted  individuals  of  the  same  species ;  and  that  those 
balls  in  which  the  ooulracted  orange-red  contents  were  di- 
vided into  numerous  small  balls  were  connected  with 
monogenetic  reproduction. 

The  red  balls  which  I  carefully  detuclied  from  the  Spirula 

lell,  and  placed  in  shallow  watch-glasses  filled  with  sea 
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wat^T^^lMge  damp  room,  in  a  few  days  (fonr  toatj 
already  allowed  me  in  some  specimens  to  follow  the  indivi- 
dual development  of  the  Prolomyxa  furth*T.  In  all  the 
balls  the  orange-red  plasma  contents  divided,  after  it  had 
retracted  itself  from  the  hyaline  capsular  wall,  into  a  great 
number  (several  hundreds)  of  small  round,  thorougJily  struc- 
tureless, naked  halls.  This  division  did  not  stop  with 
a  repeated  bipartite  division  of  the  encysted  plasma-body ; 
but,  meantime,  a  great  number  of  individual  centres  of  at- 
traction in  the  homogeneous  plasma  mass  were  differenti- 
ated, and  similar  plasma  portions  congregated  round  these 
central  points.  Ihe  process  would  consequently  be  better 
conceived  as  a  germ  Ibrmation  (Monosporogonia),  than  as 
a  process  of  division  or  gemmation.^ 

The  small  red  balls  {of  0  017  mm.  diameter)  remained 
several  days  longer  in  the  thick-walled  cyst,  entirely  {illiiig 
iis  interior  without  any  further  change  being  perceptible  in 
them.  When  1  placed  them  again  under  the  microscope 
after  the  lapse  of  about  a  week,  I  noticed  in  some  of  them  a 
slow  movement  of  the  halls  inside  the  cyst.  The  motioo 
consisted  in  no  regular  rotation  of  the  balls,  but  in  a  slow 
change  of  place  among  them,  in  which  they  crowded  in  all 
directions  among  each  other  without  any  fixed  order. 

Some  hours  afterwards  the  motion  had  become  livelier  j 
and  the  red  balls  had  assumed  a  pear-shaped  form,  in  which 
one  end  was  produced  into  a  fine  point.  In  their  confused 
motions  within  the  cyst  they  changed  the  shape  of  their  soft, 
pear-shaped  bodies  many  times,  becoming  sometimes  drawn 
out  into  a  longer,  sometimes  into  a  shorter  club-shaped  body, 
and  sometimes  they  became  twisted. 

Next  day  I  found  one  of  -the  cysts  burst ;  the  empty- 
collapsed  wall  lay  shrivelli-d  at  the  bottom  of  the  watch-glass, 
and  a  great  number  of  small  club-  or  pear-shaped  red  bodies 
moved  about  freely  in  the  aea-water.  It  now  appeared  that 
the  red  balls  were  the  sporules  of  the  Prolomysa,  and  that 
they  danced  about  after  issuing  from  the  cyst  like  Flagellata, 
or  like  the  sporules  of  Algte.  I  now  burst,  with  a  slight 
pressure  of  the  object-glass,  another  cyst,  in  which  (he  moiion 
of  the  germs  inside  was  already  perceptible,  and  immediately 
saw  the  small,  red,  pear-shaped  bodies  issue  in  a  thick  swarm 
from  the  burst  membrane  (fig.  4).  Immediately  after  the  exit 
the  form  was  more  slender,  being  drawn  out  into  a  longer  tail 
at  the  front  end,  and  the  motion  was  perceptibly  accelerated 
(fig.  6).  The  form  of  the  free  sporules  (fig.  5)  or  the  uil- 
bearing  germs  (or  rather  germ-cytodes)  was  slender,  pear- 
'  Vide  '  Geiieralle  Morphologie,'  vol.  ii,  p.  70. 
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shaped,  from  the  rounded  base  to  the  finely  drawn  out 
point  about  0-06  mm.  long,  at  the  broadest  point  (just  before 
»he  hinder  rounded-off  endj  frOlS  mm.  broad.  The  hinder 
portion  of  the  sponile  soon  became  more  globular,  rounded 
itself  off  more  eg^-shaped,  and  very  gradually  became  atten- 
uated in  a  conical  slender  neck,  which  then  produced  itself, 
becoming  thinner,  into  a  very  fine  tail.  The  motion  of  this 
tail  (flogellum)  was  more  pendulous  or  parabolical  thaa 
serpentine.  The  tail  dragged  along  the  entire  germ  with  it 
by  its  continuous  and  very  lively  motions.  The  germ  was 
thoroughly  simple  and  homogeneous  throughout  its  whole 
mass,  without  a  trace  of  any  nucleus  or  contractile  vacuole, 
likewise  without  a  trace  of  membrane,  and  was  entirely  com- 
posed of  the  yellowish-red  ground  substance  of  the  plasma, 
in  which  very  fine  red  granules  were  imbedded.  On  applica- 
tion of  solution  of  iodine  the  germs  were  immediately 
brought  to  a  standstill,  and  coloured  deep  yellowish-brown. 
It  was  DOW  quite  manifest  ihat  the  entire  germ  was  structure- 
Jess  throughout,  and  thereby  the  morphological  status  of  the 
tamplest  conceivable  organic  individual  was  that  of  a  naked 
cytode  or  gymnocyiode.  Besides  the  extremely  fine  red 
granules,  there  was  no  difference  in  composition  throughout 
the  homogeneous  plasma-mnss  to  be  observed.  The  tail  was 
nothing  more  than  a  drawn-out  hair-like  projection  of  the 
plasma  or  of  the  sarcode  itself.  When  the  movements  of  the 
sporulea  (or  the  swarming  gymnocytodians]  of  Protomyxa 
were  more  closely  observed,  they  were  found  to  be  extremely 
similar  to  those  of  the  sporules  of  the  Mysomycetie.  l)e 
■flary's  description  applies  as  well  to  the  one  as  to  the  other. 
The  motions  of  the  spores  consist  in  an  advancing  movement 
towards  the  front  end,  combined  with  a  rotation  of  the  whole 
ly  on  its  longitudinal  axis,  whereby  if  it  is  extended  it 
ids  itself  in  the  curve  of  a  cone,  whose  base  is  formed  by 
!the  circumscribed  front  end,  and  whose  point  is  formed  by 
'the  hinder  end.  The  base  describes  the  largest  circle,  and 
i*very  other  point  on  the  surface  of  the  body  a  smaller  one  in 
iroportion  as  it  lies  nearer  the  hinder  end.  Meantime  the 
ilium  was  always  undulaling  like  a  wliip-lash  from  one  side 
to  the  other,  which  motion  produced  a  backward  waving  or 
swinging  in  the  body.  The  rotation  is  often  wanting,  and 
the  last  form  of  movement  is  alone  present,  or  both  alternate 
with  one  another.  Simultaneously  with  these  movements  and 
changes  of  places,  the  body  shows  continual  changes  in  its 
outline — worm-like  twistings,  alternating  on  different  sides, 
contraction  into  a  more  globular  form  and  re-expansion,  peri- 
'itic   contractions,   and,   finally,   the   protrusion  of  small 
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pointed  processcB,  which  are  agaiu  retracted,  Amceba-like,  in 
continual  change,  and  are  renewed  airesh,  and  which  gene- 
rally appear  most  numerous  at  the  rounded-off  hinder  end. 

The  spores  of  the  Protomyxae  resembled  those  of  the 
MyxomycetfB  in  form  as  well  as  in  their  movements,  with 
this  difference  only,  that  the  former,  as  long  as  they  swarm, 
show  no  appearance  of  vacuoli.  The  next  Stages  of  both 
spores  are  also  q^uite  similar.  Both  come  to  rest  after  some 
time,  assume  an  Amteba-Hke  position,  and  then  develop  (at 
least  partially)  by  assimilating  plasmodia. 

The  swarming  lime  of  the  Frotomyxa  spores  seems  to  last 
at  least  one  day ;  at  least,  I  never  saw  them  come  to  rest  on 
the  same  day  on  which  they  issued  from  the  cyst.  On  the 
following  day  I  mostly  found  them  lying  quiet  at  the  bottom 
of  the  watch-glasa ;  the  tail  of  the  spore  was  drawn  in,  and 
the  pear-shajied  form  of  the  body  was  exchanged  for  that  of 
an  irregidar  romidish  disc,  whose  star-shaped  ciicumfcrence 
was  drawn  out  into  several  processes.  The  reddish-yellow 
plasma  bodies  now  completely  resembled  in  outline  the  spores 
of  MyxomycctBC  when  they  have  come  to  rest,  or  likewise 
Airt(eba  radiosa  of  Ehrenberg;  only  the  surrounding  pro- 
jecting processes  (usually  from  five  to  twenty  in  number) 
were  sometimes  more  of  a  slender  cone-shape,  and  were 
sometimes  more  club-shaped  {fig.  t>).  Most  of  the  processes 
were  simple,  but,  at  this  stage,  the  largest  already  began  to 
divide  themselves  dichotomously,  or  repeatedly  to  ramify 
themselves.  The  protrusion  and  retraction  of  the  ever-chang- 
ing processes  was  accomplished  throughoni  in  the  same 
manner  as  in  the  lively  moving  species  of  AmtBba.  A  short 
time  after  the  sporules  of  the  Protomyxa  had  become 
stationary,  and  had  passed  into  their  Amieba-like  condition, 
they  already  began  to  take  nourishment.  With  a  drop  of 
water  I  introduced  a  number  of  small  Dialomacea;  into  the 
watch-glass,  and  those  Amcebee  which  eume  in  contact  with 
the  Diatomaceffi  attached  their  processes  to  them,  and  began 
to  close  round  them  in  the  usual  manner.  The  Naviculee 
were  soon  entirely  enclosed  by  single  Amo^bse,  whose  whole 
bodies,  as  it  were,  seemed  to  form  only  a  thin  mucous  film 
over  them  (figs.  8,  9).  The  yellowish-brown  plasma-con Icuts 
of  the  siliceous  skeleton  of  the  diatom  were  assimilaled  by  the 
Amoeba,  which  then  drew  itself  back  from  the  empty  shelly 
covering,  and  recommenced  the  characteristic  Amceba  motions, 
the  constant  protrusion  and  retraction  of  the  ever-changing 
fiuger-like  processes.  The  volume  of  the  small  Amceba 
increased,  perhaps,  about  twice  or  tlirice  by  the  digestion  of 
a  Mavicula,  and  now  the  processes  also  began  tu  lengthen, 
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Efy  more,  and  already  to  fonn  an  anastomosis  here  and 

After  nourishment  had  hccn  taken,  vacuoli  6rst  began  to 
ippcar  in  the  Atnueba.  but  these  were  entiri;ly  absent  both  in 
lae  stationary  and  in  the  swarming  spores.     Generally  there 
tppeared  first  a  single  vacuolum,  less  frequently  two  or  three 
FtOgether,  like  bright,  slowly  pulsating,  circular  spots  in  the 
teddish- yellow  Amaba-body.    But  it  could  he  already  estab- 
lished, by  continuous  observation,  that  the  vaeuoli  were  not 
constant  retractile  vesicles,  but  were  accumidations  of  fluid 
■within    the   contractile    homogeneous    plasma-parenchyma. 
They  sometimes  appeared  in  one  place,  sometimes  in  another, 
without  reajipearing  after  they  had  vanished.     I  could  many 
times  immediately  follow  in  the  swarms  of  Protomyxa  under 
Miy  eyes  the   formation   of  a  plasniodium  by  the  growing 
igether    (concrescence)    of  two  or  more  Auiteba;-      Some- 
mes  it  happened  that  two  Ama'ba,  which  bad  left  a  Navicula 
ee  at  the  opposite  ends,  and  had  drawn  themselves  over  it, 
Y  meeting  in  the  middle,  flowed  together  into  one  (iigs.  8, 9), 
fier  the  subsequent  digestion  the  united  plasma-mass  with- 
rew  itself,  like  a  single  Amoeba-like  individual,  ft-om  the 
mpty  siliceous  shell.      But  in  the  free  Anioeha.'  also,  which 
Bet   upon   the   glass  and  touched  with  their  outstretched 
oeeudopods,    the    process    of   union    coulil    be    immediately 
observed.     There,  when  the  Amoebic  crept  near  and  among 
iach  other  in  thick  groups  on  the  surface  of  the  glass,  I  often 
jBW  three  or  four  unite  together  at  ouce  (fig.  1).     Thus  otigi- 
lAled  larger  plasmodia,  which  already  showed  a  transition  to 
Hue  above-described  full-grown  l*rotomyxa  (fig.   lOl,    from 
ttieir  larger  number  of  vacuoli,  and  from  the  more  numerous 
ramifications   and   anastomoses   of  the   extended  processes, 
^Whether  the  formation  of  a  plasmodium,  i.e.  the  origination 
f  laiger  sarcode  bodies  by  concrescence  of  several  Amccbte,  is 
B  necessary  and  inseparable  process  in  the  development  of 
ht  growing  Protomyxa,  or  a  mere  accideutal  aud  indiflerent 
ne,  I  am  unable  to  decide.     But  I  think  the  latter  case  is 
s  probable.     I  isolated  several  simple  Anioebse  singly  in 
mall  glasses,  and  furnished  them  with  plenty  of  diatoma- 
S0U8  nourishment.     In  a  few  days  lliey  became  perceptibly 
larger,   and  attained  from  four  to  six  times  their  original 
volumes.     The  pseudopods  became  longer,  and  formed  more 
lltumerous  branches  and  anastomoses.     There  is  no  reason  for 
resuming  that  none  of  the  above-mentioned  Amccba;,  by  such 
mtinuous  growth,  could  reach  the  full  size  of  the  completely 
|devvloped  Protomyxa,  and  could  then  reproduce  itself  just  as 
well,  and  in  the  same  manner,  by  sporogony  as  the  plasmodia. 
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Tliese  last,  as  a  compound  of  several  united  Amceb»,  ■would 
only  have  the  advantage  of  growing  quicker  and  becoming 
stationary  sooner  than  the  single  Amtebie,  To  complete  the 
natural  history  of  the  Protomyxa,  it  still  remained  only  to 
observe  the  encysting  of  the  adult  form,  the  transition  from 
the  free-moving  plasmodia  to  the  stationary  red  balls  which 
had  attached  themselves  to  the  Spirula-shell  near  the  latter. 
I  succeeded  in  establishing  this  also.  Two  of  the  largest  of 
the  best-fed  plasmodia,  which  contained  very  numerous 
vacuoli,  and  which  had  formed  a  very  extended  sarcode  net, 
with  many  branches  and  anastomoses,  after  some  time  began 
to  slacken  their  extremely  rapid  currents,  and  to  simplify 
their  pseudopods.  The  siliceous  shells  of  the  many  absorbed 
Diatomacese  were  rejected,  and  the  branches  and  twigs  of  the 
pseudopods  were  successively  retracted.  At  last  they  drew 
hack  the  main  stems,  which  had  everywhere  become  simple, 
into  the  central  plasma-body,  and  the  entirely  homogeneous 
sarcode  body  took  the  form  of  an  irregular  lump,  and  finally 
rounded  itself  into  a  regular  ball. 

Now  commenced  the  separation  of  the  covering  of  the 
cyst,  in  which  the  sharply  defined  single  outline  of  the 
orange-red  plasma-balls  passed  into  a  perceptible,  though 
certainly  line,  double  outline,  A  second,  and  then  a  third, 
concentric  boundary  line  soon  followed  this,  and  then  the 
proper  concentric  hyaline  cyst-covering  appeared  somewhat 
quickly  (in  the  course  of  a  day),  its  layers  corresponded  with 
the  staled  breaks  of  the  sepiirated  gelatinous  skin.  At 
first  a  quantity  of  vacuoli  were  still  perceptible  in  the 
plasma  during  the  encysting  process,  which  appeared  and 
disappeared  here  and  there,  but  visibly  decreased  in  num- 
bers ;  and  after  the  complete  development  of  the  cyst-cover- 
ing no  vacuoli  could  be  any  longer  perceived  in  the  orange-red 
plasma,  now  interspersed  with  numerous  granules.  The  en- 
cysted plasma-hall  was  now  no  longer  to  be  distinguished 
from  those  red  balls  whose  transition  to  the  mass  of  sporules 
I  have  above  described.  Thus  was  the  cycle  of  the  genera- 
tion of  the  Protomyxa  completed,  and  the  course  of  its  simple 
and  remarkable  life-history  established.  Protomyxa  auran- 
tiaca  is  a  Moner  which,  like  the  Vampyrella  and  Protomonaa, 
appears  in  two  different  conditions  during  the  course  of  its 
individual  life.  In  its  free-moving  condition  the  Protomyxa 
appears  as  a  naked  Gyrano-raoner,  of  the  morphological  im- 
portance of  a  Flastidien  (cytode),  as  simple  as  can  be  con- 
ceived, which  successively  assumes  three  different  modifica- 
tions : — I.  The  swarming  flagellate  condition,  a  free  swim- 
ming, naked,  tailed,  pear-shaped,  spomle  (fig.  5J.     II.  The 
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^iiDg  Amceba  condition,  an  Amoeba  of  the  simpleatkind 
.{Protameeba) ,  without  a  nucleus  and  without  a  contractile 
[.■Vesicle,  without  ramification  and  reticulation  of  the  paeudo- 
ids  (fig.  6).  III.  The  reticulated  Kliizopod  condition,  a 
ilossal  naked plasmodium,  ^ith  ramification  iind reticulation 
of  thepseudopods,  and  with  formation  ufvacuoli  (figs.  10-12J, 
"  the  immovable  condition  the  Protomyxa  appeared,  on 
the  other  hand,  as  an  encased  Lepomona^s,  as  a  Lepocytode 
enclosed  by  a  separate  membrane,  consisting  of  a  thoroughly 
homogeneous  globular  plasma-body,  and  a  structureless  mem- 
branous covering  separated  from  it  (fig.  1),  The  plasma- 
body  divides  by  monosporogony  into  numerous  small  balls 
(figs.  2,  3),  which,  after  their  exit  from  the  burst  membrane 
of  the  cyst  (fig.  4),  swarm  about  as  Flngellata  (fig,  5).  With 
this  the  simple  cycle  of  the  generation  of  the  I'rotomyxa  is 
completed-' 

II. — 2.  Myxagtrum  radians. 

See  Plate  X,  figs,  1.3—84. 

On  the  quay  of  Puerto  del  Arrecife,  the  port  of  the  Canary 
island  Lanzarole,  on  the  flat  places  of  the  harbour's  beach 
which  are  left  uncovered  by  ttie  water  at  low  tide,  several 
Actiniie  are  to  be  found  in  great  quantities,  especially  a 
brownish -green  Anemone,  besides  thick  tufts  of  Codium 
tomentosum  and  other  Algse.  The  fine  brown  mud  which 
covers  the  stony  bottom  of  these  flat  places  contains,  among 
Other  forms,  numerous  DiatomaccEe  and  Polytbalamia.  In 
order  to  study  the  latter,  and,  if  possible,  to  ascertain  some- 
thing about  their  reproduction,  I  collected  a  little  of  this  mud 
and  let  it  stand  for  some  time  in  a  shallow  covered  glass 
basin.  After  some  days,  as  I  stirred  up  the  mud  in  one  of 
these  glasses,  which  I  held  aguinst  the  light,  with  a  glass  rod, 
I  perceived  among  the  dark  particles  which  had  been  stirred 
np  and  were  floating  about  in  the  water  (Diatomacete,  bits 
ot  stone,  &c.)  single  small,  transparent,  pale  grey  dots,  just 
visible  to  the  naked  eye,  which  much  reminded  me  oi  Acti- 
nos/jftterium  Eichhornii,  Stein  Act'mophrys  Eichhornii, 
EhJrenberg),  of  our  fresh  waters,  (which  is  visible  under 
nmilar   circumstances.      Placed   under   the   microscope,   it 

'  Ut  I''o^in5'<"'rG  probalilj  ver;  closeij  allied  to  tbc  vliit«  cgg-lcke 
lb  whicli  Eckrr  tound  in  dctui  eggs  of  Lymnxiu  ttagnatit,  ('  Zeiticur.  fiir 
■iri>s.  Zool.,MSSl,Vol.  iii,  p,  413,Ubiiii,  Qi;a.  1—4).  Tlie.globular  cvBts, 
Vfrom  wbicli  iasuud  Bporules  with  iwo  taiU  (C«rcoiiioniidie)  reuiiiid  us  from 
■  Xcker'B  deacri|itioii  eilreniel;  of  ProtonijxR.  Unfortuuatel;  lljeir  furiher 
T  develojiment  wu  not  observM. 


inmiediateiy  appeared  that  these  bodies  did  not  belong  to 
ihv  tnie  Rtiizopoda,  but,  perhaps,  to  one  of  those  very  simi- 
lar organisms  of  the  aimplcsl  kind.  Under  a  stronger  mag- 
nifier (fig.  24),  these  bodies  looked  like  small  globular  par- 
ticles of  jelly,  whose  central  plasma-body  radiated  from  its 
whole  periphery  a  very  large  quantity  of  tine,  radial,  mucous 
threads  (pseudopods).  This  peripheral  zoue  of  threads  was 
about  as  broad,  or  only  a  little  broader,  at  most  twice  aa 
broad,  as  the  diameter  of  the  central  sarcode  mass,  from 
which  these  radiated.  This  measured  about  '01  mm.,  so  that 
the  entire  diameter  of  the  body  of  the  largest  individuals  was 
■03  mm.,  but  in  the  longest  extension  of  the  rays  reached 
■05  mm.  The  threads  which  proceeded  from  the  surface  of  the 
ball  of  jelly  with  a  tolerably  broad  conical  base  rapidly  nar- 
rowed, and  terminated  ill  a  very  fine  point.  Ramiticatiuns 
of  the  threads  were  very  unusual,  and  were  not  here  and  there 
observable  as  simple,  seldom  repealed,  forked  divisions,  which 
ran  at  a  very  sharp  angle  partly  from  the  base,  aud  some- 
what more  from  the  outer  portion  of  the  threads.  Anasto- 
moses were  also  very  sparingly  present,  except  in  those  por- 
tions where  nourishment  had  just  been  taken  (fig.  S3). 

The  entire  substance  of  the  body  of  this  sleuder,  nume- 
rously rayed  jelly-star  was  throughout  structureless  and 
homogeneous.  The  similarly  constructed  sarcode  mass  of 
the  central  ball  passed  its  periphery  unbroken  over  the  out- 
stretched threads.  The  only  bodies  which  could  be  perceived 
in  the  structureless,  pale  yellowish,  or  nearly  colourless, 
ground  substance,  were  numerous  very  small  interspersed, 
bright  shining  particles,  aud  a  small  number  of  larger, 
also  strongly  refracting,  granules.  If  these  granules  sus- 
pended in  the  plasma  of  the  jelly-star  were  continuously 
observed,  a  very  slow  and  deliberate  change  of  position  could 
be  noticed  among  them,  apparently  the  indication  of  a  slow 
current  of  the  sarcode,  which  demonstrated  that  the  mass 
was  of  very  considerable  consistency.  Thb  was,  indeed, 
manifested  by  the  superposition  of  a  covering- glass,  by  the 
moderate  pressure  of  which  the  globular  body  was  but  a  little 
flattened.  The  nearest  adjoining  bundles  of  threads  were 
broken  off,  and  their  detached  points,  some  of  them  bent 
several  times,  swam  about  in  the  water.  By  continued  pres- 
sure a  still  larger  quantity  of  the  protruded  pseudopods  were 
loosened ;  others  were  very  slowly  retracted.  On  increased 
pressure  the  whole  body  was  reduced  to  a  shapeless  mass, 
which  did  not,  however,  spread  itself  out  flat  on  the  stag^, 
but  broke  into  many  irregular  pieces.  All  these  phenomena 
apparently  indicated  an  unusual  consistency  and  toughness 
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the  congealed  plasma,  in  a  ciniilar  way  to  that  of  several 
iatomacetp  and  our  AclinoaphariKm  Eichhornii.  as  opposed 
most  of  ihe  other  Bhizopoda. 

In  its  entire  form  an<l  size,  in  the  consistency  of  the 
tough  and  inflexible  plasm  a- threads,  their  slight  inclination 
to  ramifieation  and  anastomosis,  and  slow-moving  granules, 
this  Moner  resembles  the  well-known  Actinosphi&Hum  Eich- 
Aomtiasalso  in  its  laiiug  of  nourishment.  This  it  ivas  easy  to 
observe  as  soon  as  one  followed  the  small  bodies  which,  swim- 
ming about  in  the  water  round|our  jelly-ball,  came  within  the 
circle  of  its  rays.  These  were  es]>ecially  DiatomaccEc,  Peri- 
iniae,  the  Nauplius-form  of  different  Crustacea,  and  several 
.fiisoria  (fig.  23 J. 

As  soon  as  one  of  these  swarming  bodies  came  among  the 
rays  of  the  Moner  it  rested  on  it,  apparently  in  consequence 
of  the  slimy  nature  of  their  surface.  On  trying  to  disengage 
itself  it  irritated  the  neighbouring  pseudopoda  by  its  uneasy 
motions,  and  now  these  spread  themselves  slowly  over  the 
iptured  prey  from  all  sides,  just  as  b  known  to  occur  in 
.ctinosphserium.  Usually,  single  threads  were  to  be  ob- 
•rved  among  them,  which,  after  longer  continued  contact, 
formed  a  true  anastomosis.  But  these  did  not  always  appear 
to  envelope  the  prey  and  to  surroiind  it  with  a  continuous 
Barcode  covering,  as  is  Ihe  case  in  most  true  Rhizopoda. 
Bflthei  it  seemed  that  the  stiff  pseudopods,  which  pressed 
closer  and  closer  round  the  captured  prey,  often  only  dragged 
it  to  the  surface  of  the  central  plasma-ball,  and  finally  drew 
it  into  the  tough  \-iscous  mass  itself  (fig.  S3).  On  the  surface, 
a  shallow  groove  formed  for  the  recci>tton  of  the  foreign  body 
became  deeper' and  deeper,  and  finally  closed  again  over 
it.  Sometimes  a  small  quantity  of  sea-water  was  sucked  in 
with  it  at  the  same  lime,  so  that  the  morsel  seemed  to  lie  in  a 
vacuole  of  circular  outline.  The  swallowed  prey,  whose 
movements  had  generally  already  ceased  before  it  was  taken 
into  the  central  body,  was  now  slowly  and  gradually  drawn 
into  the  centre  of  the  latter,  and  there  digested.  The  in- 
digestible remains  were  slowly  rejected  in  the  same  way, 
generally  encompassed  by  a  little  fluid,  as  by  a  globular  alveo- 
lus. The  surface  of  the  central  viscous  ball  opened  at  an 
indifferent  spot,  and  between  the  bases  of  the  pseudopods  the 
excrementa  issued  forth.  While  in  all  these  respects  our 
Moner  is  very  similar  to  the  well-known  Actinospharium  Eich- 
hornii, on  the  other  hand  it  showed  by  closer  exiiraination  such 
differences  as  to  prove  itself  to  be  a  very  different  Protozoon. 
Actino8pha?rium  is  easily  distinguished  from  all  known  simi- 
Protozoa  by  two  different  anatomical  peculiarities — first. 
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by  the  palpable  ilivisiou  of  the  body  iutu  a  cenlral  (inuerj 
and  a  peripheral  (outer)  layer ;  and,  secondly,  by  the  peculiar 
structure  of  the  pseudopoda.  ltd  central  or  inner  mass 
consists  of  a  sarcode  body,  which  contains  numerous  true 
nucleated  cells.  On  the  other  hand,  the  external  sarcode 
encloses  numerous  closely  pressed  vacuoU,  which  give  the 
entire  outside  an  alveolar  appearance.  Each  pseudopod 
consists  of  a  firmer  hyaline  axis-substance,  which  proceeds 
from  the  inner  portion,  and  of  a  thinner  outer  substance, 
full  of  moving  granules,  which  envelopes  the  former.  By 
these  histological  difierences  ActinosphEerium  is  already 
closely  allied  to  the  Radiolaria,  from  which  it  is,  however, 
substantially  diSerent,  as  the  cell -containing  central  mass  is 
not  separated  from  the  peripheral  sarcode  by  a  special 
membrane  (central  capsule).  At  the  same  time,  it  is  distin- 
guished from  the  true  Actinophryg  (A.sol.)  by  those  substantial 
differences  which  ally  the  latter  by  its  homogeneous  saicode 
body  tlosely  to  the  Monera.  In  any  case  it  is  very  unjusti- 
fiable to  consider  these  two  very  distinct  Protozoa  as  two 
different  species  of  the  one  genus  Actinophrys.  Stein's 
Be])aralion  of  the  true  Actinopkrys  (A.  sol.)  from  the  much 
higher  organized  Aclitwsphwriutn  (Eichhomii)  is,  imder  all 
circumstances,  necessary.  Actinosphierium  is  a  true  Rhizo- 
pod,  intermediate  between  the  Acytlaria  and  the  Radiolaria, 
and  which  I  have  therefore  placed  between  both  in  my 
'General  Morphology' (vol.  ii,  p.  xxviii),  as  the  representative 
of  a  particular  (third)  main  division  of  the  true  Rhizopoda 
(Heliosoa]. 

The  viscous  little  star_re presented  in  figs.  23, 24,  contains  in 
its  perfectly  homogeneous  sarcode  body,  neither  the  nucleus 
holding  cells  nor  the  bladder-like  vacuoli  of  Actinosphierium. 
The  difference  between  an  inner  and  outer  layer  in  the  tho- 
roughly homogeneous  pseudopods  is  also  wanting.  Our 
Moner  might  rather  be  associated  with  the  true  Actittopkryt 
{A.  sol.) .  But  it  does  not  possess  the  characteristic  vacuoli  {the 
large  contraticle  vesicles  ou  the  surface)  of  the  latter,  and  ia 
so  especially  distinguished  by  its  peculiar  reproduction  that 
it  is  to  be  considered  as  the  representative  of  a  new  genus, 
for  which  I  propose  the  name  Myxaslrum.  The  species 
figured  fiom  Arrecife  I  call  Myxastrum  radiant 

The  granules  which  are  scattered  through  the  sarcode  body 
of  the  Myxastrum  are  found  in  veiy  different  quantities, 
always  in  proportion  to  llie  amount  of  nourishment  token. 
In  lliis  respect  Myxastrum  conducts  itself  like  Prolomyxa 
and  the  true  Rhizopoda.  After  a  full  meid,  a  large  quantity 
of  granules  appear,  which  allow  us  to  follow  very  clearly  the 
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circulation -current  in  the  parenchvl 
the  solid  plasma-body  and  its  pscudopoda,  and  visib  v  also 
on  their  surfaces.  It  is  exactly  as  in  the  Acanthometra,  its 
course  is  constantly  changing.  Ramification,  anastomosis, 
itnd  flattening-out  of  the  rigid  pseudopods  is  rare.  In  long- 
fasting  individuals  the  quantity  of  sar code- granules  is  con- 
siderably decreased.  At  last  they  seem  to  vanish  entirely, 
"'he  Myxastrum  increased  by  artificial  division,  like  Proto- 
tyxa.  In  two  individuals,  one  of  which  I  had  torn  in  two 
'  ;ces  and  the  other  in  three   (under  the  dissecting  micro- 

ipe),  each  piece  slowly  rounded  itself  inio  an  independent 
viscid  ball,  which  gradually  began  to  stretch  out  its  retracted 
pseudopods  again,  and  then  took  iiourishnicnt  itself  like  the 
undivided  individuals.  I  have  already  described  a  similar 
artificial  divisibility  in  the  allied  AdinosphtBrium  Eichhomii 
(in  IS62). 

The  active  movements  of  the  wbole  body  were  as  weak  and 
slow  in  Myxastrum  as  in  ActinospliEBrinm  ;  but  it  was  able  to 

ive  itself  on   the  stage  very  slowly  and  unsteadily,  appa- 

itly  rotating  or  rolling,  or    pushiiig    itself  along   on  the 

iine-like  pseudopods  like  a  sea-urchin.  The  fortunate  re- 
sult that  my  researches  in  the  life-history  of  Protomyxa  had 
had,  permitted  me  to  hope  to  observe  a  similarly  complete 
development -cycle  in  Myxastrum  also.  I  isolated  several  of 
the  largest  and  best-fed  Myxastri  in  separate  watch-glasses 
with  sea-water.  I  kept  these  in  a  spacious  damp  room  for 
several  weeks,  wiihout  Ihe  Myxastri  dying. 

During  the  first  few  days  the  isolated  Myxastri  showed  no 
alteration.  But  then  I  observed  first  in  one,  and  then  in  a 
second  individual,  that  the  viscous  litlle  star  had  retracted 
its  rajs,  and  contracted  itself  into  a  perfectly  simple  viscous 
ball  with  a  smooth  surface.  All  remainsof  the  previously 
taken  nourishment  were  removed,  and  no  traces  of  any 
objects  could  be  observed  in  the  entirely  homogeneous  Bar- 
code body,  except  the  numerous  fine  granules.  A  few  days 
later  a  double  sharp  contour,  instead  of  the  former  single 
one,  became  visible,  and  now  it  appeared  that  the  Myxas- 
trum had  encysted  itself  like  the  Protomyxa.  The  cyst- 
membrane,  at  first  very  thin,  became  slowly  thicker  and 
thicker,  new  concentric  layers  were  separated  in  it,  and, 
finally,  its  thickness  reached  an  eighth  of  the  diameter  of  the 
enclosed  plaama-ball  (fig.  13j. 

The  encysted  Myxastrum,  as  well  as  the  encysted  Pro- 
tomyxa, resembled  a  perfectly  simple  globular  Lepocytode, 
a  perfectly  structureless  and  homogeneous  plasma-ball  of 
■008  mm.  diameter.      Chemically,  too,  it  showed  the  same 
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reactions  as  ibc  encysted  Protomyxa.  The  membrane  was 
similarly  structureless,  but  tougher,  thicker,  and  more  con- 
sistent. My  hopes  of  being  able  to  follow  tlie  further  dcve 
lopment  of  the  encysted  Mj-xastrura,  as  well  as  of  the  Pro- 
tomyxa, now  seemed  not  unlikely  to  be  fulfilled.  To  observe 
this  I  daily  inspected  the  encapsuled  piasma-balls,  which  I 
kept  carei'uUy  isolated  in  small  watch-glasses  in  the  damp 
room.  At  length,  al^cr  a  fortniglit  of  fruitless  expectation, 
a  change  was  ^'isible.  The  homogeneous  plasma-ball  began 
to  show  a  great  number  of  radiating  stripeii,  and  to  divide 
itself  into  the  direction  of  these  stripes,  as  in  the  yelk-furrows 
of  Sagitta.  After  three  or  four  days  the  entire  plasma-ball 
was  divided  into  about  fifty  thickened  conical  ]>ortions,  whose 
points  met  in  the  centre  of  the  ball,  while  the  rounded  bases 
of  the  slender  cones  toxiched  tlie  inside  of  the  wall  of  the 
cyst  (fig.  14).  Between  the  isolated,  conical,  radiating  plasma- 
portions,  whose  substance  evidently  thickened  slowly,  a  small 
quantity  of  a  clear  watery  fluid  collected.  A  change  of 
form  now  slowly  commenced  in  the  radiating  plasma-i>ortion8, 
whereby  their  original  globular  shape  became  more  and 
more  spindle  shaped.  At  the  same  time  the  inner  points  of 
the  spindles  (which  were  pointed  at  both  ends)  withdrew 
from  the  centre,  in  which  fluid  collected  (figs.  15,  16), 

Each  of  the  extended  spindle-shaped  plasma-bodies,  which 
had  originated  from  the  radial  separation  of  the  simple 
plasma-body,  now  began  singly  to  be  clothed  with  a  thin 
covering,  which  was  visible  as  a  distinct  double  outline 
between  the  single  spindles  (figs.  15,  16).  The  length  of 
the  spindle-shaped  bodies  measured  only  '003  mm. ;  their 
greatest  breadth  (in  the  middle)  '0015  mm.;  the  thickness 
of  their  outer  covering  '00012  mm.  This  membrane  con- 
sisted, as  it  appeared  from  the  chemical  reactions,  of  silix. 
Isolated,  one  would  have  taken  each  single  spindle  for 
a  small  diatom,  something  like  a  Navicula  (fig.  17).  ])ut 
the  nucleus  which  the  Diatomacete  possess  was  wanting 
in  the  entirely  structureless  plasma-body.  Each  spindle  was, 
in  fact,  a  simple  cytode,  not  a  true  (nucleus- containing) 
cell. 

In  this  condition,  protected  by  the  firm  siliceous  case,  and 
externally  still  by  the  common  cyst-case  of  the  older  body, 
the  spindle-shaped  germs  of  the  Myxastrum  remain,  pro- 
bably under  their  natural  conditions,  for  some  time.  Afler 
the  lapse  of  a  whole  week  no  remarkable  change  was  visible 
in  them,  and,  as  the  time  of  my  stay  at  Lanzarote  drew  to- 
wards its  close,  1  determined  to  hurst  the  only  two  cysts 
which  were  still  left,  and  to  see  if  the  further  development 
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:  germ  would  then  eiisue.  This  actually  succeeded. 
I&fter  I  had  bur.~t  the  two  glubular  cysts  (which,  from  the 
mnrss  of  the  hyaline  cyst-membrane,  req^uired  n  rather 
asiderable  pressure)  the  s]iin  die -shaped  siliceous  spores 
separated  from  each  other,  and  dispersed  themselves  in  the 
water.  For  tlie  first  two  daya  there  was  no  alteration  and 
no  movement  to  be  observed  in  them.  They  lay  irregularly 
and  apparently  unaltered  at  the  bottom  of  the  watch-glass. 
At  length,  on  the  third  day,  I  observed  that  from  one  end 
of  several  siliceous  spindles  projected  a  hyaline,  finger-shaped, 
rounded  process,  about  one  third  or  one  fourth  as  long  as  the 
spindle.  At  the  opposite  end  the  plasma -con  tents  of  the 
siliceous  covering  were  depressed,  and  a.  clear  opening  was 
here  observable  (fig.  18).  This  opening  slowly  grew  larger, 
while  the  plasma  at  the  other  end  expanded  more  and  more 
in  proportion.  Thus,  finally,  the  entire  homogeneous  plasma- 
body  of  the  spindle-shaped  spore  issued  from  its  siliceous 
covering,  contracted  itself  into  a  ball,  and  remained  lying 
lotionless  in  front  of  the  empty  covering  ffigs.  17,  20). 
^e  separated  plasma-ball  was  entirely  homogeneous  and 
Sructureless,  only  interspersed  with  exceedingly  fine  gra- 
"'nules,  which  were  not  yet  susceptible  of  measurement  under 
a  magnifying  power  of  500  diameters. 

There  was  also  no  trace  of  a  nucleus  or  of  a  vacuole 
to  be  observed  after  the  npplication  of  several  reagents.  The 
]iaked  spore  was,  indeed,  an  entirely  structureless  sarcode 
ball.  In  the  empty  siliceous  membrane  there  was  also  no 
structure  to  he  observed.  Examined  by  the  strongest  magni- 
fiers and  polarized  light,  both  in  fluid  and  dried,  the  thin 
siliceous  covering  showed  no  markings  on  the  surface. 
Whether  the  narrow  hole  through  which  the  naked  spore  or 
^orm-cytode  escaped  from  its  siliceous  covering  pre-existed, 
pr  was  first  formed  from  the  rupture  of  the  plasma  by  dis- 
tolution  of  the  siliceous  covering  at  the  point — whether  this 
%ole  existed  at  both  ends  of  the  spindle-shaped  spore-mem- 
Tirane,  oronlyat  one  end^and  whether,  in  the  last  case,  it  was 
at  the  inner  (central)  or  outer  (peripheral)  end  of  the  radiating 
siliceous  spindles — I  was  unable  to  determine. 

Tor  two  hours  after  the  plasma-body  of  the  Myxastrum 
.fsues  from  its  spindle-shaped  siliceous  coveting  it  remains 
wing  motionless,  as  a  naked  plasma-ball,  before  the  empty 
DUvering,  Then  its  previously  smooth  surface  becomes 
'  entirely  covered  with  fine  bristles  (fijj.  Sil).  These  bristles 
are  nothing  else  than  radial  projections  of  the  plasma,  which 

k gradually  lengthen,  and  finally  equal,  and  even  exceed,  the 
diameter  of  the  central  plasraa-ball  (fig.  83).     It  was  soon 
VOL.  IX. — NEW  SEK.  I 
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to  be  observed,  also,  that  the  graniJes  of  the  central  sarcode 
mass  pushed  into  these  radiating  pseudopods,  and  that  the 
same  game  of  granule-circulation  coinmenwd  as  I  have  dts- 
scrihod  above  in  the  full-grown  Myxastrum.  Now,  too,  1 
already,  small  foreign  bodies,  which  accidentally  came  in 
contact  with  the  pseudopods,  adhered  to  them,  and  were 
drawn  slowly  into  the  central  mass  of  the  body,  to  be  there 
digested.  Apparently  these  small  radiating  balls  of  '008 
mm.  diameter  already  posse&s  the  form  of  the  thirty  to 
fifty  times  larger  full-grown  Myxastrum,  and  the  latter  can 
develop  itself  fiom  the  former  by  simple  growth.  Special 
processes  of  differentiation,  or  any  other  chanjjes  besides  the 
simplest  growth,  are  then  no  longer  necessary.  On  some  of 
the  small  Aclinophrys-like  germs  which  had  taken  food  were 
also  to  be  observed  already,  here  and  there,  scanty  ramifica- 
tions and  anastomoses  of  the  radiating  pseudopods.  On  the 
other  hand,  as  in  the  full-grown  Myxastrum,  neither  vacuoli 
nor  the  differentiation  of  a  nucleus  existed  in  the  uniformly 
homogeneous  plasma-body.  Under  natural  circumstances 
the  encysted  Myxastrum  probably  remains  a  long  time  before 
its  cyst-membrane  dissolves  or  bursts,  and  the  first  opportu- 
nity for  further  development  is  given  to  the  siliceous  spores. 
Appaiently  this  development  would  not  yet  have  taken  place 
in  the  cysts  which  I  examined  if  I  had  not  artificially  burst 
the  covering. 

Myxastrum  radians  is,  as  follow.s  from  the  foregoing  com- 
plete picture  of  its  generation- cycle,  or  of  its  individual  (life- 
history)  cycle  of  development,  a  Moner  which,  like  Pro- 
tomyxa,  Protoraonas,  and  Vampyrella,  appears  during  the 
course  of  its  individual  life  in  two  different  conditions — a 
motionless  and  a  freely  moving  condition.  In  its  freely 
moving  condition,  during  which  nourishment  is  taken, 
Myxastrum  much  resembles  a  true  Actinophrys  {A.  sol.),  and 
essentially  differs  from  it  only  in  the  want  of  any  vacuoli. 
In  the  motionless  condition,  on  the  other  hand,  during  which 
reproduction  takes  place,  Myxastrum  presents  a  globular 
cyst,  whose  homogeneous  plasma-contents  break  up  by  radial 
division  (diradiation)  into  a  number  of  motionless  spindle- 
shapeil  spores.  Each  spore  develops  a  siliceous  covering, 
and  then  resembles  a  Navicnla  (without  a  nucleus).  When 
the  motionless  condition  changes  again  into  the  free-moving 
state  the  c^st  bursts,  the  spores  issue  from  their  siliceous 
covering,  and  at  once  reassumc  the  shape  of  a  globular  radia- 
ting Actinophrys  like  plasma-body,  which  by  simple  growth 
changes  into  the  form  of  the  adult  Myxastrum. 
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3. — U.  Myxodictyum  sociale. 
See  Plate  X,  figs.  31—83. 

In  the  course  of  my  journey  Komewarda  from  the  Canary 
Islands  I  spent  ten  days  of  the  second  fortnight  of  March, 
1867,  at  the  little  Spanish  town  of  Algesiias,  which  lies 
opposite  Gibraltar  on  the  western  shore  of  the  charming  bay 
of  Algesiras.  Here  I  hoped  to  meet  with  some  of  the  rich 
ewarms  of  oceanic  hfe  which  have  been  observed  at  different 
times  in  the  Straits  of  Gibraltar.  But  nothing  of  the 
expected  abundance  appeared,  except  a  few  Physaliae,  Ve- 
lellfc,  and  other  pelagic  hydromcdusie,  although  I  daily 
explored  the  bay  in  all  directions  with  my  boat.  The  results 
of  surface  fishing  with  the  fine  net  were  also  very  discourag- 
ing; the  haul  coiisistiug  mainly  of  small  medusfe  (EucopidceJ 
and  of  a  great  quantity  of  Noctiluca,  Acanthometra,  and  of 
polycyttarian  Kadiolaria  (CoUozoum,  Sphsrozoum,  Collo- 
spmera,  and  Siplionospha?ra.)  In  order  to  examine  the  Acan- 
thometne,  which  on  some  days  were  rather  common  and  iu 
a  perfect  condition,  and  to  trace  the  appearances  of  motion  in 
their  pseudopods,  I  several  times  scooped  up  water  directly 
from  the  surface  of  the  sea  with  glasses,  and  after  they  had 
stood  quiet  for  some  time  I  again  scooped  the  surface  of  the 
water  standing  in  the  glasses  with  a  shallow  watch-glass, 
This  method,  requiring  undoubtedly  some  patience  and  care, 
is  very  much  to  be  recommended  when  we  wish  to  observe 
the  sarcode  movements  of  the  pseudopods  of  small  Kadiolaria, 
and  the  true  granular  movements  in  the  sarcode  eminent,  in 
fresh  objects  perfectly  at  rest.  Among  several  Acanthometrje 
and  Ommatid^  which  I  obtained  in  this  way  I  fortunately 
chanced  lo  meet  with  the  remarkable  Rhizopod-like  Moner, 
which  I  describe  below  as  Myxodklyum  sociale. 

As  I  adjusted  the  focus  of  the  microscope  with  a  moderate 
power  over  the  surface  of  the  water  on  which  the  Acantho- 
metra floated,  I  noticed  a  group  of  small  roundish  radiating 
bodies  lying  thickly  together,  each  of  which  resembled  a 
smidl  Actinophrys.  AVhen  magnified  400  diameters  this 
group  presented  the  appearance  shown  at  fig.  31.  On  a 
portion  of  the  surface  wiiich  formed  a  circle  of  about  0'35 
mm.  diameter,  a  group  of  seventeen  transparent  finely- 
punctured  radiating  bodies  appeared,  each  of  which  presented 
much  the  appearance  of  an  expanded  Actinophrys  {sol.),  or 
Trichodiacus.  From  each  body  radiated  numerous  fine 
branching  and  anastomosing  threads,  which  united  them- 
Hlves  with  those  of  the  neighbouring  bodies.    In  the  ihrcads 


13S 

was  ubservabte  tlic  cliaractciistic  giaiiiilar  niovcmenu^ 
appearance  aiid  disappearance  of  branches  and  anastomoses, 
which  mark  the  pseudopods  of  the  true  EhiKopoda ;  and  the 
granular  moicments  passed  from  one  body  to  the  other  (fig. 
31).  Each  of  the  seventeen  Actiiiophrysan-like  bodies  thus 
united  exhibited  a  homogeneous  disc  of  OOS-'OOl  mm,  dia- 
meter, and  was  separated  fiom  the  neighbounng  ones  by  as 
considerable,  or,  at  most,  tivo  or  three  times  aa  considerable 
an  interval.  Each  body  appeared  to  he  formed  of  a 
thoroughly  homogeneous  sub.staiice  throughout  its  entire 
substance,  a  consistent  plasma,  which  perfectly  resembled  the 
sarcode  of  the  Protomyxa  or  of  the  Radiolaria.  There  was 
just  as  little  trace  of  any  kind  of  structure  or  of  differentia- 
tion to  be  observed  in  this  slimy  albuminous  body  as  in 
Protouiyxa;  any  difference  between  a  firmer  cortical  layer 
and  a  softer  body- substance  was  completely  wanting;  vacuoli 
seemed  (o  be  quite  absent.  The  very  fine  granules,  mostly 
too  fine  to  admit  of  meas;irement,  which  M-ere  scattered 
through  the  entirely  homogeneous  ground  substance,  were 
contiuually  in  slow  motion.  A  few  scattered  larger  granules 
could  be  easily  traced  on  their  route  throughout  the  mass  of 
the  body,  through  the  pseudopods,  their  twigs  and  anastomoses, 
and  from  one  body  to  another.  The  sarcode -current  was 
rather  slow,  not  nearly  so  rapid  as  in  Protomyxa  and  in 
Protogeueo,  but,  on  the  other  hand,  not  so  slow  us  in 
Myxastrum.  One  could  very  plainly  see  how  the  lai^er 
granules,  which  had  lain  at  the  periphery,  were  conveyed 
along  single  pseudoyiods  by  the  plasma-current  as  far  as  the 
points  of  the  very  fine  threads ;  how  that  they  turned  round 
here  and  ran  back  again,  or  were  carried  over  by  a  lamelli-_ 
form  anastomosis  to  one  of  the  neighbouring  threads.  This 
thread  extended  by  anastomosis  with  the  thread  of  a  neigh- 
boniing  body  into  the  substance  of  the  latter,  so  that  one 
could  see  the  granule  during  this  transition.  From  this 
point  the  same  granule  could  again  pass  to  another  body, 
and  so  on.  By  continued  observation  it  soon  appeared  in- 
disputable that  the  entire  coherent  plasma-body  consisted  of 
a  single  large  completely  homogeneous  sarcode-net,  and  that 
the  seventeen  separate  radiating  plasma-bodies  were  in  some 
measure  only  larger  accumulations  of  the  sarcode  mass  at 
the  knots  of  ibis  net.  The  meshes  of  the  net  were  poly- 
gonal, mostly  five-  or  six-angled,  of  between  ■001— '002  mm. 
diameter,  but  otherwise  quite  irregular  in  form.  While  some 
pseudopods  sent  out  new  branches,  and  these  formed  anasto- 
moses by  junction  with  the  neighbouring  threads,  in  other 
places  larger  meshes  were  formed  by  the  influx  of  sarcode 
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into  some  threads  ceasing;  and  at  times  an  inlerruption  oc- 
curred  id  tlie  midst  of  the  course  of  r  current.  The  central 
part  of  a  thread  thus  interrupted,  was  drawn  back  into 
its  own  thickened  base,  in  place  of  which  the  peripheral 
portion  was  carried  over  in  the  course  of  the  current  of  the 
neighbouring  thread.  With  the  line  granules  small  foreign 
bodies  also  circulated  along  tiie  threads  ;  these  had  accident- 
lUy  touched  the  surface  of  the  tlire^ds,  been  captnred,  and 
'Were  now  seized  up  by  the  sarcode-cuirent,  and  carried  along 
lifcy  it.  That  the  sarcode  is  actiially  a  consistent  substance, 
and  that  the  granules  and  foreign  bodies  suspended  in  it  are 
really  carried  along  by  the  flowing  and  ever-changing  plasma- 
stream,  can  be  observed  as  certainly  in  MyxodiPiyum  as  in 
Protogeues  and  in  the  true  Rhizopoda(Acyttaria  and  Uadio- 
JariaJ.  In  all  probubility  the  taking  of  nourishment  also 
"iroeeeds  io  Myxodictyum  exactly  as  in  the  last- mentioned 
'rolozoa.  Certainly,  in  the  single  example  which  I  observed 
it  Algesiras,  and  which  I  could  only  examine  for  a  few  hours, 
lere  were  no  larger  foreign  bodies,  such  as  diatoms,  peri- 
Linis,  &c.,  to  be  observed  inside  the  plasma- substance, 
"owever,  in  the  true  Hhizopoda,  as  well  as  in  Protogeues 
and  Myxastrmn,  when  they  have  recently  taken  abundance 
of  nourishment,  as  soon  as  the  indigestible  remains  are  re- 
jected, all  foreign  bodies  may  be  absent.  The  great  number 
of  circulating  granules  in  the  plasma-body  of  the  Myxo- 
"  ityum  seem  to  indicate  that  abundant  nourishment  .had 
!n  recently  taken,  and  there  is  no  reason  to  believe  the 
above-mentioned  phenomena  to  be  different  in  it  from  those 
observed  in  Myxastrum,  in  Protomjxa,  and  in  the  true 
Shizopoda. 

The  appearance  presented  by  the  remarkahle  net-like  sar- 
code body  of  Myxodiclyum  aoctule  under  a  high  power  (400 
diitm.  fig.  31)  strikingly  resembles  the  similar  appearance 
which  a  Polycyttarian  or  social  Radiolarian  (e.  _?.  CoUozoum, 
CoUospbwra)  displays  under  a  low  power. ^     The  seventeen 
Kparate  radiating  sarcode -layers,  which  lie  in  the  meshes  of 
""'"le  net,  correspond  to  the  separate  central  capsules  (morpho- 
jicnl  individuals)   of  the  Polycyttarian  colony.      Imagine 
colony  of  Collozoum   without   the   central   capsules,   the 
ivcoltts,  which  carries  the  earcode-net,  and  the  yellow  cells, 
'hich   are   interspersed   herein,  and  you  have  a  complete 
ocinre  of  the  Myxodictyum. 
This  comparison  is  of  importance  for  the  morphological 
.planation  of  the  My.xodii;tyum,     For  the  entire  body  up- 
Compare  Hie  Qeures  of  Spharoieum  ilalicim  {Tut.  xiniii,  fie.  1) ;  nnd  of 
Ihianin  i^riat  (Inf.  xxxv.  lig.  VA)  of  my  '  Monogrnjiii  tif  Itaiiioliirin.' 
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parently  does  not  indicate  a  single  simple  individual,  but  a 
colony  of  Moners.  The  seventeen  separate,  star-shaped,  and 
radiating  Actinophryan-like  plasma-bodies  are  likewise  many 
morphological  individuals  of  the  first  class,  and  the  entire 
plasma-net  is,  notwithstanding  its  absolute  simplicity,  already 
an  individual  of  a  higher  (second)  class.  It  is,  in  some 
respects,  a  colony- forming  Aclinophrys  or  Protogenes, 
Morphologically  defined  wlh-more  strictness,  each  of  the 
seveuleen  naked  homogeneous  plasma-stars  is  b  gymnocy- 
tode,  and  the  entire  body  a  very  simple  individual  of  the 
second  order,  or  an  organ  (this  expression  taken  in  a  purely 
morphological  sense,  as  I  have  used  it  in  my  Tectology). 

As  similar  colonies  of  Monera  had  not  been  previously 
known,  it  would  have  been  of  great  interest  to  have  observed 
the  Myxodictyum  longer,  and  especially  to  have  witnessed  its 
reproduction,  and  to  have  seen  if  it  passed  into  a  slate  of 
rest,  or  rather  into  another  organism.  Unfortunately,  it  was 
impossible  for  me  to  obtain  information  about  this.  But  I 
observed  at  least  a  change  during  the  few  hours  in  which  I 
had  the  Myxodictyum  under  notice. 

After  I  had  sketched  the  drawing  of  Myxodictyum  re- 
produced at  fig.  31,  and  had  sufficiently  examined  the  phe- 
nomena of  the  motions  of  the  saicode,  in  order  to  establish 
their  identity  with  those  of  the  Rhizopoda,  I  put  the  glass 
aside  to  sketch  a  few  Acanthometrte,  which  I  had  caught  at 
the  same  time.  Three  hours  later,  I  placed  the  watch-glass 
with  the  Myxodictyum  again  under  the  microscope.  The 
slimy  net  still  lay,  in  the  previously  described  form,  on  the 
surface  of  the  water,  and  the  slow  current  of  the  Barcode 
continued  moving  uninterruptedly.  The  separate  Actino- 
pliryan-hke  bodies  had  but  moved  a  litlle  further  from  each 
other,  about  three  or  four  times  their  diameter;  the  meshes 
of  the  net  appeared  larger,  and  the  circumference  of  the 
whole  group,  which  was  formerly  nearly  circular,  was  now 
more  irregularly  polygonal,  and  at  the  same  time  somewhat 
lengthened  in  one  direclion.  On  closer  examination,  I  dis- 
covered that  there  were  only  fifteen  individuals  present  in  the 
net.  At  first  I  suspected  that,  perhaps,  the  two  missing  indi- 
viduals had  coalesced .  with  two  of  the  remaining  ones,  and 
were  united  with  them.  But  it  proved,  on  a  thorough 
inspection,  that  they  had  separately  detached  themselves  from 
the  colony,  and  now  swam  isolated  at  the  edge  of  the  watch- 
glaiss  on  the  surface  of  the  water.  Each  of  the  two  bodies 
had  a  nearly  circular  circumference,  from  which  radiated  a 
rich  circlet  of  ramifying  and  anastomosing  pseudopods,  like 
nn  Actinophrya  (sol.),  without  contractile  vesicles  (fig.  3S). 


EinrwBKATios  of  Micro-lichens  parotitic  on  other 
LicHEitfi.  By  W.  Laoder  Lisdsay,  M.D.,  F.R.S.E., 
F.L.8. 

^{Cm^^tlutdf■llmJ>at^  57-) 
Calicium  aliijonellum,  Sahvcy  (exc!.  syn.). 
On  tballus  (1)  of  several  Perlusarue,  corticolous  and  saxi- 
colous,  in  vftrioua  conditions  of  growth,  especially  variora- 
rioid,  e.g.  P.  communis  and  Wulfenii ;  (2)  of  various  Lecanorai, 
e.  g.  L.  parella,  L.  tartarea,  var.  Turneri,  L.  subfusca ;  (SJ 
of   various    Peltidea ;    and  (4)   of  Bisomyces  rufua   Nyl. ; 
Mudd,  Brit.  Licli.,  234;  and  in  my  herbarium,  1856,  from 
Cliffi^,  Cleveland,  on  a  Pertumria  ,-  Richardson  and  Leigh- 
ton  (Lichens  of  Arctic  America,')  on  Pellidea  and  Hypna ; 
LTuI.,  118,  on  Bfeomycea;    Korb.,  Syat.j  217,  on  Lecanora 
Wt^fusca ;  and  generally   on  a  variety   of  saxicolous,  crus- 
rtaceous  Lichena. 

Spores    8,    oblong    or    ellipsoid,     4-     rarely    2-locular; 
yellow,  becoming  brown. 

9.  L.  Bcabrosa,  Ach. 
Syn.  Lichen  scabrosus,  E,  Bot.,  t.  1878,  pr.  p. 

i.  cilrineltus,  E.  Bot.,  t.  1877,  pr.  p. 
Lecidea  flavovirescens.  Fries. 

„  „  var.,  Schier. 

L.  cHnnella,  var,,  Ach. 

BtielUa  scabrosa,  Korb.,  Sjst.j  227  j  Th.  Fries, 
Arct.,  232. 

On  sterile  thallus  of  Baomyces  rujm  and  B,  placophyllus ; 
QietimeB  only  associated  therewith  (Nyl.,  Prod.,  142; 
and.,  247;  Th.  Fries). 
[Spores  8,  snb-ellipsoid,  3-locnlar,  brown.  Kdrber 
|Syst.,  277)  describes  it  also  with  a  proper  thallus,  Nylander 
Wggests  that  L.  Hookeri,  Schfer.,  which  has  its  proper  thHlIus, 
nay  be  referred  to  L.  scabrosa.  h.  Hookeri  is  itself  affected 
'  y  a  parasite,  Verrucaria  innala  (q,  v.), 

10.  L.  micraapia,  Smrf. 
Syn.  L.  aaxatilis,  Nsg. ;  Hepp,  145, 

L.  Schareri,  Fw. 
Trackylia  saxalilis,  Babenhorst. 
Buellia,  Korb.,  Syst.,  228. 
Acolium,  Mass. 
Calicium,  Schicr. 
On  thallus  of  Lecanora  calcarea  and  Squamaria  aaxieota 
'  Joom&l  of  Linnean  Societj.'  toI,  ii.  Botany,  1867,  p.  18*. 


136 

(Nyl.,  Prod.,  140) ;  on  sterile  thallus  of  Pertusaria  ocellala, 
Wallr.,  var.  coraUina,  Ach.  (Rabenhorst,  Lich.  Europ.  Exs., 
Fasc.  xxviii). 

Spores  8,  minute,  2-locular,  brown.  Korber  (Sj-st., 
22ft)  describes  a  proper  thallus,  witli  spermoRonia.  Njlsin- 
der  suggests  that  it  may  be  considered  a  form  of  L.  disci- 
formis. 

H.  L.Egedeana,  Linds.  (Observ.  on  Greenland  Lichens). 

On  sterile  thallus  of  Parmelia  saxatilia. 

Spores  8,  broadly  ellipsoid,  2-locuIar,  brown. 

12.  L.glaucomana,  Nyl.,  Prod.,  144. 

On  thallus  of  Lecanora  glaucoma  and  Physcia  parietina, 
(Nyl.), 

Spores  oblong,  'Z — 4-Iocular,  colourless,  sometimes  becom- 
ing brown. 

13.  L.  sagedioides,  Nyl.,  Prod.,  140. 

Syn.  Homalea,  Nyl, 

Miichoblastia  lecanorina,  Mass.,  Rich.,  41. 

Berengeria,  Trevis. 

Urceolaria  cinerea,  v.  vulgaris,  subv.  polygonia 

{.,  Carov. 
U.  cinerea,  v.  alba,  subv.  dadalea,  Sch^r. 
On  thallus  of  certain  terrieolous  and  saxicolous  Verrucariee 

(-"*?'■)•         .  ,   ,  . 

Spores  8,  ovoid,  2-Iocular,  colourless,  becoming  brown. 
Massalongo  describes  it  as  having  a  proper  thallus. 

14.  L.  Endocarpicola,  Linds.,  Observations  on  New 
Licheicolous  Micro-Fungi. 

On  Endocarpon  hepaticum,  Ach. 

Spores  8,  ellipsoid,  colourless,  simple  or  3-septate. 

15.  L.  uniseptata,  Nyl.  (Enum.,  127) ;  Switzerland. 

I  have  not  met  with  a  description  of  the  characters  of 
this  or  the  following,  which,  however,  belong  to  that  section 
of  Lecidea  having  compound  spores, 

16.  Z.  aliena,  Nyl.  {Enum.,  127);  California. 

c.  Spoees  lineah  or  acicular,  and  multiloculab. 

17.  L.  arenicola,  Nyl.  (Mudd,  186). 

Syn.  L.  citrinella,  var.,  Nyl.  (f.  Mudd). 
Raphiospora,  Mudd. 
Oa  thallus  of  Baomyces  rufus. 

Spores  acicular,  frequently  flexiiose,  8 — 12-locuIar,  colour- 
less. There  seems  no  good  ground  for  regarding  it  otherwise 
than  as  an  athalline  form  of  L.  citrinella,  Ach. 

D.  Charactee  of  Spores  not  known  to  me. 

18.  L.  cristafa,  Leight.  (in  letter,  1858). 
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On  thallus  of  Lecanora  glaucoma ;  iu  my  herbarium  from 
Barmouth  (1856). 

19.  L.  orygviaa,  Nyl, 

On  Slicttt  UrviUei,  Del.,  Straits  of  Magellan. 

Occurring  on  Lichens,  but  having  a  most  doubtful  claim 
I  to  be  classed  in  the  genus  Lec'tdea,  or,  perhaps,  among  Lichens 
Lftt  all,  are — 

20.  i.  Cladoniaria,  Nyl.,  Enum.,  Suppl.,  359;  Linds.,  N.  Z. 
Lich,  and  Fungi,  442  ;^  Observ,  on  Greenland 
Lichens. 

On  the  squamules  of  the  horizontal   thallus  of  Cladonia 
iellidiftora,  and  on  anamorphoses  of  the  podetia  of  C.  v/tci- 

Spores  8,  oblong,  colourless,  simple?     Possesses  pycnidia. 

21.  L.  AlectoruB,  Linds.,  N.  Z.  Lich.  and  Fungi,  441. 
On  thallus  and  lower  auriacc  of  apothecia  of  Neuropogon 

WTaylori,  Hook. 

Spores  4-locular,  oval,  or  ellipsoid. 

22.  L.  obscuroidcB,  Linds.,  N,  Z.  Lich.  and  Fungi,  441. 
On  thallus  of  a  variety  of  Pkyscia  abtcura,  Ehrh. 
Spores   simple,  ellipsoid,  pale  brown  or  yellow.     Under 

l^e  name  L.  obscuroides  it  is  possible  I  have  included  two 
(-parasitic  Fungi  or  Fungo-Iictieus — one  on  the  type  (P. 
wobscurd),  and  the  other  on  its  leprose  condition. 
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Genus  IL — Biatobina,  Mass.     Th.  Fries,  Arct.,  185. 

Species  1.  B.   tuberculosa,   Th.   Fr.,   Arct.   185;    Spits- 
berg.,  36. 
On  thallus  of  various  Peflidcte,  and  of  Solorina  croeea. 
Spores    8,    fusiform,    2-1  ocular,     yellow,   or     colourless. 

Msesses  sperraogonia, 

2.  B.  Sten-ocaulonim,  'Ih.  Fr.,  Arct.  188 ;  Spitsb,,  36. 
On  thallus  or  phyllocladia  of  Siereocaulon  tomenlosum,  var 
elpinum,  and  S.  denvdatum. 

Spores  8j  oblong,  2-locular,  colonrlesp. 

Genus  III.— Buellia,  De  Not.,  Th.  Fries,  Arct,,  235. 

Species  1.  B.  urceolata,  Th.  Fr,,  Arct.,  S33;  Spitsb.,  45. 
Syn.  Leciocp-apha,  Korb.,  Par.,  461. 
Lecidea  parasitica,  Smrf. 
On  thallus  of  Verrucaria  aphinctrino'ides,  Njl. ;  Lecidea 

'  "Observations  oa  New  Lieliens  sud  Ymv^i  collecled  in  Olago,  New 
falmdi"  'Trail*.  Roy«l  Society  of  Edin.,'  vul.  xilIv,  1S67. 
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obaevrata,  Smif;  L.  pesizoidea,  Acli. ;  L.  vernalia,  L.,  and 
other  Lichens. 

Var.  deminula,  Th.  Fr. 

SjTi.  Calidum  twbinatum,  Smrf. 

Lecidea  parasitica,  var.j  Th,  fricB,  Vet.  Ak.  Forh. 

On  thallus  of  Lecidea  cuprea,  Smrf. 

Spores  8,  oblong,  2 — i-lociilar,  brown. 

S.  B.  convexa,  Tb.  Fr.,  Arct.,  234 ;  Spitsb.,  45. 
Syn.,  Leciographa,  Korb.,  Par.,  464. 

On  saxicolous  and  fi'equeudy  dead  thallua  of  P/iyscia 
ciEsia,  P.  obacura,  Placodium  elegans,  and  Lecanora  cftloro- 
phana. 

Spores  8,  oblong,  4-locular,  brown.  In  all  probJibiHty 
this  and  the  foregoing  should  be  united  with  Lecidea  para- 
sUica,  Flk. 

Genus  IV. — Adrothallus,  De  Not}    Tiil.,  112 ;  Linds,, 

Hist..  Brit. Lichens,  p.  Sll ;  Monogr.  Abrothallus,  p.  7  ;' 
Mudd,  2134;  Mass.,  Rich.,  88. 
Species  1,  A.  Smithii,  Till.,  115 ;  Linds.,  N.  Z.  Lich.  and 

Fungi,  447;  Monogt.  Abrothallus,  8 ;  Hist.   Brit. 

Lich.,  312. 

—   ''°-iE;r;ji'»No..;M...,.iiich.,88. 

A.  parasiticus,  Nyl,,  Prod.,  55. 

A.  pulverulentus,  Anzi. 

Parmelia  saxatilis,  v.  parasitica,  Sm. 

P.  conspersa,  v.  abortiva,  SchEer. 

Bidtora  Parmeliarum,  Fw. 

Lecidea,  Smrf. 

Endocarpon  parasiticum,  Ach. 

Lichen  parasilictis,  Sm.,  E.  Bot.,  t.  1866. 
On  thallus  of  Parmelia  saxatilis,  and  var.  omphalodes,  P. 
conspersa,  P.  caperata,  P.  pfiysodea,  P.  tiliacea,  P.  sinuoaa, 
P.  olivacea ;  Sticta  fuliginosa,  S,  sylvatica,  S.  limbata;  Rica- 
Bolia  pallida ;  Cetraria  glauca,  C.  pinaatri,  C.  hlandica  ; 
Physcia  pulverulenta  (Anzi]  ,Evernia  prunastri,  Uauca  barbata. 
Spores  6 — 8,  soleaform,  2-locular,  brown.  Possesses 
pycnidia. 

>  Krompelhober  ('LicU.  Fl,  Bajerns,'  376)  olasaes  AhrotkuUta  in  the 
NeiolKkia  (q.  v.). 

'  Lindsay,  "  Monograpb  or  tlie  Sub-genuB  Mmliallia,"  '  Quart.  Jonmal 
of  Microscopical  Science,'  1857. 
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r2.  A.  microspermus,  Tul.,  115  ;  Hepp,  471 ;  Linds.,  N.  Z. 
Lich.  and  Fungi,  447 ;  Monogr.  Abroth.,  8 ;  Korb., 
Syat.,  216. 
Syn.  Lecidea  thalHcola,  Mass. 
On  tballuB  of  Parmelia  caperata. 

Spores  email,  colourless  or  brown  (Hepp1 ;  of  same  form 
Bs  in  preceding  (Tul.). 

13.  A.  fVtlwil^schii,  Tul.,  115;  Linds.,  Monogr.  Abroth., 
8;    Hist.    Brit.    Lich.,    315;    Kdrb.,  Par.,    456; 
Hepp,  370  and  371 ;  Loight,  Exs.,  191. 
Syn,  Sticta  fuliffinoxa,  v.  abort'iva,  Scbter. 
Abrolhallita   Smilhii,     v.  pulveruhnta,    Linds., 
Monogr,  Abroth.,  34. 
On   thallus  or  apothecia  of  Slkta  Kylvatica  with  its  var. 
Ih^ourii,  Del.,i  anil  S.  fuligirtotia. 

Spores  6 — 8;  otherwise  as  in  A.   Smiihit,  Tul.      I  refer 
both  microspennua  and  Welwitzschii,  as  mere  forms,  to  A. 
Smilhii? 
^L    4.  A.   oxysporus,   Tul.,    116;    Hepp,   37;    Mudd,   225; 
^H  Linds.,  N.   7,.    Lich.    and  Fungi,  410;   Monogr. 

H  Abroth.,  30. 

^m  Syn.  Lecidea,  Nj-L.Prod.,  145. 

^H  Nesolechia,  Korb. 

^H  Lichen  ampullaceus,  Wulf. 

^™      On  thallus  of  Parmelia  saxatilis,  P.  consperaa,  P.  caperata, 
P.  Borreri,  P.  sinuasa,  Cetraria  glauca,  Evernia  furfuracea. 

Spores  simple,  sometimes  2-Iocular  or  physcioid,  ellip- 
soid, straight,  eometimes  curved,*  colouvless.  Possesses  sper- 
mogonia.  The  plant  is  apparently  rare  in  Germany  and 
Italy,  as  neither  Korber  nor  Massalongo  had  met  with  it 
(fide  K6ih.,  Par.,  462). 

*6.  A.  Curreyi,  Linds.,  N.  Z.  Lich.  and  Fungi,  409. 
On  thallus  of  Parmelia  perforata. 
Spores  8,  simple,  ellipsoid,  colourless, 
6.  A.  Moorei,  Linds.,  Observations  on  new  Lichenicolous 
Micro-Fuugi. 

On  Cladonia  bellidijlora,  Ach.,  Kelly's  Green,  Ireland. 
Spores  8,  ellipsoid,  simple,  colourless. 

L7.  A.  f/sneee,  Rabenhorst,  Exs.,  537;  Linds.,  N.  Z.  Lich. 
and  Fungi,  444. 
On  thallus,  cephalodia  and  apothecia,  of  l/snea  barbata, 
n.fiorida,  ceratina,  anipHcala. 
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'  Anociated  hera  somefimes  with  Crlidium  Pelfetii  (j.  e-),  Hepp,  370. 

'  Liads.. '  Mouograph  Ahrol  Imllus,'  8. 

'  Linds.,  ''N.  Z.  LicLcus,"  'Trans.  Liaii.  Soeietj,'  vol.  xx?,  p.  514, 
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spores  ellipsoid-oblong,  8oleafonii(2-lociilar},  brown.  Ap- 
parently possesses  pycnidia. 

8,  A.  Friesii,  Hepp,  464. 

On  thallus  of  Verrucaria  chlarotica,  Acb. 

Spores  very  small,  soleaform  [2-locular) ,  brown. 

A,  exilis,  Flk.,  Hepp,  473;  Ma-ss,,  Rich.,  88;  and  var, 
macroapora,  Hepp,  473;  is  a  Lecidea,  with  a  proper  tballus 
(Nyl.,  Prod.,  136). 

A.  arthonioides ,  Mass.,  Rich.,  89,  is  also  apparently  a 
Lecidea  (Fee). 

A.  Ricasolii,  Mass.,  Rich.,  89;  eyn.  Buellia,  Korb.,  Par., 
189;  has  also  a  proper  thallus,  and  grows  on  tree-barks. 
It  apparently  includes  (according  to  Kiirbpr)  Massaloiigo's 
A.  arthonioidea  and  F^e's  Bueltm  arlhonioidea. 


Genus  v.— ScL-TULA,  Ta!.,  118.  Linds.,  Hist.  Brit. 
Lich.,  316. 

Species  1.  S.  JValirolkii.Tul,  119;  Hepp,  135;   Linds., 
Hist.  Brit.  Lich.,  316. 
Syn.  Pezha  miliaria,  A\'allr. 

Biatora  Heerii,  Hepp,  135, 
Biatorina,  Auzi. 

Lecidea    anomala,    Fr.,   var.    WallrothH,   Nyl., 
Scant!.,  203. 
On  Pellidea  canina  and  P.  rufeacena,  Korb.,  Par.,  454; 
on  various  Pellidea  and  Solorinai,  Nyl,,  Scand. 

Spores  6 — 8,  small,  ovate- ellipsoid,  2-lociilar,  colour- 
less. Possesses  both  spcrmogonia  and  pycnidia,  A  Lichen 
in  BO  far  as  concerns  the  blue  reaction  of  Ihe  hymenial  ele- 
ments with  iodine.  If  this  plant  is  to  be  referred  to  the 
Lecidea,  it  will  belong  to  that  small  section  that  possesses 
pycnidia  in  addition  to  spermogonia.^ 

2.  S.  Krempelhuberi,  Korb.,  Par.,  455. 
On  Solorina  saccata. 

Spores  8,  very  minute,  ellipsoid,  2.1ocular,  colourless. 

3.  S.  Stereocaulorum,  Anzi  (Korb.,  Par.,  455). 

Syn.  Lecidea,  Anzi. 

On  thalline  scales,  or  phyllocladia,  ("  thallus-schuppen  ") 
of  Slereocaulon  tomentosum,  v.  alpinum,  and  S.  faatiyiatum 
(Korb.,  Par.).  But  under  tlie  head  Slereocaulon,  in  his 
'  Parerga,'  Korber  mentions  neither  a  species  nor  variety 
faaliffiatum  ;  nor  does  he  mention  it  in  his  '  Systema.' 

Spores  8,  small,  acutely  ellipsoid,  2-locular,  colourless. 

'  Fide  paper  by  tlie  author  on  " Poljmorpbiam  ia  the  FnictiGcatiou  of 
Lichens,"  "  Qunrt.  Journal  of  Microscopical  Science,"  Jaauarr,  18"" 


i 


Genu§  VI.  —  Ceudidm,  Ttil.,   Mem.,  120.     LiuJs.,  Hist 
Brit.  Lichens,  317;  N.  Z.  Lich.  aod  Fungi,  448. 

Species  1.  C.  Sliclantm,  Tul.,  121 ;  Hepp,  590 ;  Linds., 
Hist.  Brit.  Lich.,  317 ;   N.  Z.  Lich.  and   Fungi, 
451. 
Syn.  Plectocarpon,  Yie. 
Spfim-ia,  Dc  Not. 
Lecanora  parasitica,  Auci. 
Dothidea  Lichenum,  Smrf, 
Bialora  adltgata,  v.  involula.  Fee. 
SttPlapulmonacea,  v.pleurocarpa,  Ach. ;  Schier., 

Exs.,  550. 
Delisea,  Fee. 
Ou  ajwlhecia,  ihnUus,  or  cephalodia  of  Sticia  pulmonaria, 
S.  »crobiculata,  S.  Freycinetii,  and  Ricasolia  corrosa  (Kiirb., 
Par.,  456). 

Spores   4  —  8,   oblong   or   ellipsoid,  4-locuIaT,  pale   yel- 

I  low  or  colourless,   Bometimes   becoming   brown.     Possesses 

j  flpennogonia.     Nylander  (Prod.  52)  refers  it  to  the  F\inffi; 

Ltooiigh  he  points  out  its  affinity  to  the  ArthonUe  [e,  g.  A, 

tarasemoides  and  A.  abrothallina. 

2.  C.  fusco-purpureum,  Tul.,  Mem,,  121. 
Syn.  SpUodium,  Mass. 

On  Peltidea  canina. 

Spores  6— y,  ovate-oblong,  simple,  colourless.     Possessea 
^rmogonia  seated  in  the  centre  of  the  cluster  of  apothecia, 

3.  C.  varium,  Tul.,  Me'm..  125.     Korb.,  Par.,  456. 
Syn.  Phacopsis,  Tnl,  j  Liuds.,  Hist.  Brit.  Lich.,  318. 

On  thallus  and  apothecia  of  Pkyicia  parielina. 

Spores  6 — 8,  small,  oblong,  4-iocular,  colourless,  becoming 

4.  C.  dabium,  Linds,,  N.  Z.  Lich.  and  Fungi,  449. 

On  sterile  thallus  of  Sticia  granulala  and  iS.  rubella ;  oa 
Piterile  and  fertile  thallus  of  S.fossulaia. 

K     Spores    unknown ;    apparently    possesses    spermogonia  or 
ftpycnidia. 

■"    5.  C.  Pelvetii,  Hepp,  372  and  689.     Linds.,  N.  Z.  Lich. 
ind  Fungi,  450. 

Syn.  Slicta  auraia,  v.  ahortiva,  Schjcr.,  Exs.,  558, 
On  thallus  of  Sticta  auraia. 

Spoies  8,   solciifurm    {2-lotnlar),   pale   yellow  or  colour- 
6es.     It  is,  perhaps,  this  species  that  is  referred  to  {but  not 
numcd)  in  Hepp,  370,  on  S.  sylvatica,  v,  Dufourii. 
6.  C.  fwrfuraceum,  KnA. 
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On  thallus  of  Lecidea  rhcetica  (Hepp),  L.  petrcea,  and 
Lecanora  glaucoma. 

Tiilasne  (Mdm.,  125)meiitions  a  Celldium  as  black-mottling 
Placodium  albetcens  and  Sqnamaria  taxicola.  Should  this 
differ  from  the  other  so-called  species,  it  may  appropriately 
stand  provisionally  as — 

C.  squamariicalum. 

C.  muscigenum,  Anzi,  Symb,  I  have  not 
seen  Anzi's  work,  and  do  not  know  on  what  (if  any)  Lichen 
tliis  species  la  parasitic.  Xor  do  I  know  what  is  his  C.  varitms, 
Day.  Korber,  in  his  '  Parerga '  (457),  includes  it  in  his 
Celidium  grumosum,  which  is  a  synonym  of  Arthonia  varians, 
Nyl.  (?.  ..)■ 

Genus  VII.— CoNiDA,  Mass;  Kiirb.,  Par.,  458. 

Species  1.  C.  clemem,  Tul.,  M^m.,  124. 
Syn.  Pkacopsis,  Tul. 

Arthonia,  Tli.  Fr.,  Spitsb.,  46. 
Conida  apotheciarum,  Mass. 
Spharia,  Mass. 

Placodium  GSpperiianum,  Kiirb.,  Par.,  458. 
On  the  apothecia  of  Squamaria  saxicola,  S,  chryioleuca, 
Placodium  albescens,  Hffm.,  and  P.  nmrorum,  Hffm, 

Spores  8,  small,  oblong,  2-locular,  colourless.  The  para- 
site black-mottles  the  epithecium  of  S.  chryaoleuca.  Inter- 
mixed with  the  spermogonia  of  that  Squamaria,  on  its  thallus, 
other  parasites  occur,  externally  black  (Nyl.,  Scand,,  131). 
The  ordinary  spermogonia  of  S.  chrysoleuca  are  described  and 
figured  in  my  "  Memoir  on  the  Spermogonia  and  Pycnldia  of 
the  Higher  Lichens  "  (■  Trans.  Royal  Society  of  Edinburgh,' 
vol.  xxii,  1859,  p.  260,  pi.  xv,  figs.  15—17). 

Genus  VIII.— Phacopsis,  Tul.,  Mem.,  124.   Linds.,  Hist. 
Brit.  Lich.,  S18 ;  N.  Z.  Lich.  and  Fungi,  446. 

Species  1.  P.   vulpina,   Tul.,   M^m.,    126.     Hepp,  474; 
Linds.,  N.  Z.  Lich.  and  Fungi,  446. 
Syn.  Evemia  vulpina,  var,,  Fr. ;  Mass. 
On  thallus  of  Evemia  vulpina. 
Spores  simple,  oblong  or  ellipsoid,  colourless. 
2.  P.  psoromoides,  Hepp,  475  ;  Korb.,  Par.,  459. 
Syn.  Eadocarpon,  Boir. ;  Mudd,  267. 
Endopyrenium  dtedaleuin,  Kimp, 
Dermatocarpon,  Th.  Fries,  L.  Arct.  255. 
On  Lecanora  tnutabilis,  Ach.      Mudd  describes  the  spores 


he  found  in  Hepp's  plant  as  simple  and  hyaline  ;^  and  the 
plant  itself  as  referable  to  Boirer'a  Endocarpoa  psoromoides. 
The  spores  of  the  latter,  as  represented  by  Leijjhton  (Hrit. 
Angioc,  Lichens,  pi.  ii,  fig.  4),  are  4-locular  and  brown ; 
which  spores  Hepp  refers  to  a  parasitic  Spkteria  (S.  urceolata, 
Scha^r.  ^  Xenogpharia  Et^eliana.  (q.  v.) 

In  ifepp's  plant  I  found  two  different  forms  of  spore — 
the  one  colourless,  becoming  sometimes  brown,  2-Iocular  or 
simple ;  the  other  brown  and  4-locular,  becoming  submuri- 
forra.  The  latter  spores  are  doubtless  referable  to  the  parasitic 
Ximospherxa,  whose  perithccta  are  scarcely  distinguishable 
from  the  a'^sociated,  very  minute,  black,  verrucarioid  spcrmo- 
gonta,  which  are  full  of  atomic,  spherical  spcrmatia.  The 
hymenium  of  the  Xenospheeria  gives  no  blue  reaction  with 
iodine.  The  paraphyses  are  obscure,  nor  could  I  distinctly 
make  out  the  thecie.  The  spores  of  the  Phacopm  resemble 
those  of  Celidium  PelvetU,  being  narrowly  ellipsoid  or  fusi- 
form, colourless,  simple,  becoming  2-locular  in  age,  some- 
times soleaform  and  brown,  as  in  AbrothallHt  Smitkii ;  the 
Boleaform  character  bfing  best  developed  xinder  iodine ; 
■00045"  long  and  -OOOIS"  broad. 

Genus  IX. — Arthonia,  Ach.,  pr.  p. 

I  Species' 1.  A.  varians,  Dar.  (Nyl.,  Scand.,  260). 

Syn.  A.  glaucomaria,  Nyl.,  Prod.,  168  ;  Syn.  Arthon., 
93.     Leight.,  Ann.  Nat.  HUt.,  Oct.,    lB56j 
Exs.  247. 
A.  paraaemoideg,  Nyl.,  Prod.,  168  ;  Mudd,  251. 
Celidium  ffrumosum,  Kurb.,Par.,  457. 
„       sordidum,  Anzi. 
„       variaits,  Arnold. 
Leeanora  glaucoma,  y.  varians,  Ach. 
L.  laiitea,  Ach. 
L.  rimata,  v.  orbata,  Schan^. 
Bialora  verrncarioides,  Hepp. 
Conida  sordida,  Mass. 
Sphteria  Lichenis  sordidi,  Mass.,  Rich.,  4. 
On  apothecia  and  sometimes  thallus  of  Leeanora  glaucoma,^ 
'i.  tubjiuca,  and  Lecidea  paratenia  (Nyl.,  Scand. ;  and  Prod., 
t^KtS).     On  thallus  oi Pkyscia  parittina  and  various  Lecanorat 
pjyl..  Prod.) ;  on  apothecia  of  Leeanora  csnisea,  Ach.  { =  var. 
atrynea,  Ach.,   of  L.  subfasca),    Mudd,   in   my  herbarium 

'  Fries  describes  the  sporidia  u  simple,  hjulitie,  and  endooirpoiil. 
'  Auodaled  lomclimci  wltb  I^dea  glnueamaria  (q.  v.). 
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irinn  Clevelmid ;  on  llie  aoiedia  of  hidium  coral/iniirn,  Aoh. 
(Hmdy).' 

Spores  G— 8,  oblong,  2 — 4-Iocular,  colourless.  Possesses 
epermogonia.  Th.  Fries  describes,  without  naming  (Arct,, 
105),  a  parasite  on  the  apothecia  of  L.  tubfuaca,  v.  tainea, 
Ach.,  which  has  yellowish  2-locular  spores,  but  which, 
nevertheless,  may  prove  referable  to  A.  varians. 

2.  A.  punctella,  Nyl.  (Mudd,  858). 

On  thallus  ot Lecidea  albo-atra;  oi Lecanora  eryaibe,  Ach., 
Carroll,  in  my  herbarium  from  Cork ;  and  Indium  coral- 
linum  {Hardy). 

Spores  solcaforra  (2-locular),  colourless. 

3.  A.  abrotkallina,  Nyl. 

I  have  met  with  no  description  of  its  characters.  A.  cat- 
cicala.  Nyl.  (Prod.,  168),  is  apparently  athalliiie;  but  not 
parasitic  on  other  Lichens  ;  a  category  to  which  belongs  a 
considerable  number  of  varieties  of  species  that  are  usually 
possessed  of  a  proper  thallus. 

Genus  X. — Opegsapha,  Ach. 

Species  I.   0.  Monapelimtia,  Nyl.,  Prod,,  153. 
On  thallus  of  Lecanora  calcarea. 
Spores  oblong,  brown, 
2,   0.  anomea,  Nyl.,  Prod.,  153. 

On    Variolaria  amara,  wlitdi  is   Pertirsaria   communis, 
Borediaia,  Fr.,  according  to  Nylander  (Prod.,  98). 
Spores  oblong,  4-locular,  colourless. 

Genus  XI. — Sphinctrina,  Fr.     Mudd,  255,     Nyl.,  Syn., 
142  (whole  genus  parasitic). 

Species  l.—S.  lurbtnala,  Pers.  (Hepp,  326;  Leight.,  Exs., 
132;  Mudd,  Exs,,  241 ;  Schfcr,  Exs.,  6). 
Syn.  Calicium,  Pers.  Fungi. 
C.  sessile,  Sm. 
Cyphelium,  Hepp,  326. 
Spharia  sphincterica,  Sow.  Fungi,  t,  286;  Moug. 

and  Nestler,  366. 

Lichen  gelasinatus ,  With. 

On  thallus  of  vaiious  Pertusarix,  both  saxicolous  and  corti- 

colous;    e.  g,  P.  communis  and  P.   Wulfenii   (Nyl,,  Prod., 

33  ;  Syn.,  143) ;  sometimes  of  Lecanora  parella,   Urceolaria 

scruposa,  and  other  crustaceous  Lichens ;  of  Parmelia  saxatilis 

'  In  lelter  of  M«;,  1S63. 
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ind  Lecidea  canescens  (aear  Chichester,  communicated  by 
W.  C.  Cooke  in  letter  of  May,  1866). 

Spores  8,  minute,  spherical,  simple,  brown, 
Var.  microcephalu,  Nyl. ;  Mudd,  256. 

ISyn.  SpAinctrijta  microcephala,  Nyl.,  Prod.,  34. 
Calicium,  Tul.,  M^m.,  78. 
Sphinctrina  iubaformis,  Korh.,  Syst.,  305. 
I  S.  piniperda,  Korb.,  Par.,  288. 

I  S.pinicola,  Kiirb. 

I  S,  microscopica,  Auzi, 

I  Cyphelium,  Hcpp. 

t  On  thallua  of  Pertusaria  metalevca,  Dub.,  and  P.  comjimma 
{Nyl.,  Prod.,  34;  Syn.,  144j.  On  young  thallus  of  P.  Wul- 
'jenii,  Korb.,  Par.  Associated,  and  apt  to  be  confounded, 
with  a  parasitic  Fujigm,  Spilomium  pertuaariicolum,  Nyl. 
(Syn.,  144;  Enum.,  91). 

Korber  (Parerga,  288)  describes  S.  microcephala,  Sm. 
(E.  Bot.,  t.  1865),  as  having  a  proper  thallus.  According 
to  Nylander  (Prod.,  34),  the  Calicium  microcephalum  of 
Smith  (E.  Bot.,  t.  1865)  and  Borrer  (Lichcnographia  Britan., 
ISO)  is  only  a  form  of  S.  tttrlnnata,  and,  therefore,  =  var. 
microcephala,  as  above.  But  Mudd  (2.75)  refers  it  to  S. 
anglica,  Nyl. 

Several  authors  regarded  S.  turbinata  and  its  varieties  a;^ 
^^— Fungi,  t.g.  Persoon  (Tent.  Disp.  Fung,,  Suppl.,  p.  59);  M.C. 
^^kCooke,  in  his  'Index;'    Sowerby,    Mougcot    and    Nestler. 
^KBerkeley  does  so  still  (Brit.  Fungology,  1860,  p.  373);  but 
^^FCooke  wrote  me,  in  1866,  "  It  has  been  included  with  Fungi, 
but  I  scarcely  think  it  should  rank  with  them.'"     In  a  sub- 
sequent letter  he    says,  more   decidedly,   "  I  do  not  think 
Sphinctrina  should  be  associated  with  Fungi." 

■     2.  S.  anglica,  Nyl.,  Syn.,  143  ;  Mudd,  ^^55. 
Syn.  Calicium  microcephalum,  Sm.,  E.  Bot.,  t.  1865 ; 
Borr.,  Lich.  Britan.,  130. 
Spores  spherical,  ellipsoid  or  oblong,  simple  and  brown 
Mudd  describes  a  proper  thallus. 
8.  S.fusceacens,  Nyl.,  Syn.,  143. 
Spores  ellipsoid,  brown.     Cape  of  Good  Hope. 

14.  S,  leucopoda,  Nyl.,  Syn.,  144. 
On  thallus  (perhaps)  of  Peilwsaria   leioplaca. 
c.  s. 
Spores  spherical,  brown. 
5.  S.  gomphilloides,  Nyl.,  Syn.,  144. 
On   thallus  (perhaps)  of  Pertuaaric 
with  a  Sirosiphon. 
Spores  8,  oblong,  1-septate. 
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Genus  XII. — Stekocybe,  Nyl.     Mudd,  256. 


Species  1.   S.  eusporum,  Nyl- 

Syn.  Calicium,  Nyl.,'Prod.,  32. 
Sle}ioci/be  major,  Njl. 
Sphinctrina  septula,  Leight.,  Exs,,  228, 
On  thallus  of  Thelatrema  lepadinum  and  Graphis  elegans, 
but  also  with  a  proper  thallus  (Mudd,  256). 

"pores  large,  oblong -fusiform,  2—4  locular,  brown. 
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Genus  XIII.— Calich'M,  Pera.     Mudd,  856. 

Speciea  1.  C.  dlrinum,  Leight. ;  Njl.,  Syn.,  149, 
Syn-  Coniocybe,  Leight. 

Cyphelium  pulveraria,  Auersw. 
On  thallus  of  Lecidea  lucida  (Mudd,  261). 
Spores  oblong,  simple  or  obscurely  2-locular,  brown. 

2.  C.  paroicum,  Ach. ;  Nyl,  Syn.,  145. 

Sjn.  C.  corynellum,  v.  Ach. 
C.  chlorinum,  Stenh. 
On  thallus  of  Lecanora  Hsmatomma  and  its  slerile  condi- 
tion Lepraria  chlorina,  Ach.  (Nyl.,  Scand.,  3S).  ■    — 
Spores  ellipsoid,  simple,  brown.  ^M 

3.  C.  dUseminalum,  Fr. ;  Nyl.,  Prod.,  28.  ■ 

Syn.  C.  microcepkalum,  v.  Fr,  ^ 

Cijphelium,  Ach. 

V.  ulomitrhiiii,  Ach. 
Throughout  France ;  only  sometimes  parasitic  or  athalline. 
Spores  simple,  brown,  oblong  or  spherical. 

Genus  XIV. — Trachylta,  Fr.,  pr.  p.     Nyl.,  Scand.,  44. 

Species  1.  T.  ttigonella,  Ach. ;  Nyl.,  Syn.,  167. 
Syn.  Calicium,  Fr. 

C.  ittquinang,  v.  sessile,  Schter. 
C.  sessile,  Pers. 
Cyphelium,  Ach. 
Acolium,  De  Not. 
A.  inquinans,  v.  sessile,  Korb, 
A.  tympanellum  v.,  Korb. 
On  thallus  of  various  Pertusaria — especially  in  tlieir  vario- 
larioid  condition,  e.  g.  P.  communis,  P.  Wulfenii^  andP,  cac- 
codes  (Nyl.,  Prod.,  S>8  ;  Syn.,  167  ;  Mudd,  254). 
Spores  8,  small,  2-locular,  brown. 
(To  be  amlitnied.) 
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the  Stbdcture  and  Reiationshifs  of  the  Siuplb  or 
Nucleated,  and  the  Compud.vd  or  Pcnctate  Forus  of 
THALAssicoLLinA.  By  John  D.  Macdonald,  M.D,,  F.R.S., 

Staff  Surgeon,  R.N.     (With  Plate  XI.) 

Having  perused  Dr.  WalHch's  observations  on  the  Thalas- 
sicollidie  in  the  '  AoDals  and  Magazine  of  Natural  Flistory ' 
for  February,  1869,  I  was  induced  to  review  my  notes  upon 
this  subject,  reaching  as  far  hack  as  1852,  the  year  just  Bub- 
|uent  to  that  in  which  Professor  Huxley's  excellent  paper 
■n  ThalaesicoUawas  published;  and  though  I  can  do  little 
r&  than  follow  in  his  footsteps,  yet  the  little  material  col- 
lected by  me,  as  well  as  the  accompanying  figures  (which  are 
all  original),  may  be  acceptable  to  the  students  of  the  Pro- 
tozoa. On  the  authority  of  Miiller,  one  of  the  two  forma  of 
Tkalassicolla  punctata,  described  by  Huxley  with  great 
accuracy,  has  received  the  name  of  Sphffirozoum,  originally 
applied  to  something  ambiguously  described  by  Meyen,  while 
the  other,  or  that  with  fenestrated  capsules,  has  been  named 
Collospheera.  It  would  seem,  however,  that  ThalassicoUa 
nucieata  has  eacapeH  the  criticism  of  the  bibliographers, 
being  retained  as  the  nominal  representative  of  the  family. 
I  shall  at  once  proceed  to  the  description  of  the  figures, 
tnaking  such  comments  as  may  he  suggested  in  passing, 

Spheerozoum  and  CoUo.ipheera. 

Fig.  1.  An  example  of  Sphasrozoum,  taken  in  the  towing- 
net  off  the  Cape  of  Good  Hope,  natural  size. 

Fig.  2.  Portion  of  the  same,  as  seen  with  a  quarter-inch 
power,  but  neither  the  central  vacuolated  portion,  nor  the  ex- 
ternal common  gelatinous  envelope,  is  represetited.  The  struc- 
ture of  the  puncta  is  simply  as  follows: — Beginning  at  the 
•O-called  nucleus,  and  proceeding  outwards,  we  observe — first, 
"*  i)  a  bright  yellowish,  highly  refracting,  fatty  globule;  one, 

'O,  or  more  such  globules  being  uniformly  present  in  all  the 
^ncta  of  the  same  specimen,  apparently  in  accordance  with 
the  stage  of  its  de^'elopment,  and  probably  in  some  way  con- 
nected with  reproduction. 

Secondly,  (6) ,  a  mass  of  much  smaller  rounded,  transparent, 
but  not  so  highly  refracting  granules. 

Thirdly,  (c),  a  distinct  cell-membrane  investing  the  fore- 
going parts. 

Fourthly,  {d),  a  plastic  exudation  upon  the  surface  of  the 
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latter  cell,  in  which  the  yellow  granular  bodies  or  sarcoblasts 
(e)  are  imbedded. 

Fifthly,  (/),  radiating  and  branched  filaments,  and  in  fully 
formed  specimens,  a  clearly  defined  {>ellicle  [g]  upou  the 
surface  of  the  plastic  granular  materia),  thus  including  the 
sarcoblasts.  The  pellicle  hei'e  spoken  of  may  possibly  corre- 
spond with  the  tubulated  or  fenestrated  membrane  forming 
the  nidus  of  siliceous  deposit  in  Collosphiera,  though  we  find 
it  coexisting  with  a  zone  of  simple  or  compound  spicules  in 
many  examples  of  Sphserozoum,  while  such  spicules  never 
coexist  with  the  siliceous  capsules  of  Collosphsera.  In  other 
forms  of  Protozoa,  however,  both  siliceous  capsules  and  radi- 
ating spicules  are  present. 

Fig  3  represents  a  specimen  of  CoUosphiera  of  the  natural 
aize. 

I'Hg.  4  gives  the  analysis  of  one  of  the  puncta  of  Fig.  3, 
highly  magnified,  and  taking  the  parts  from  without  inwards. 

[a]  A  perfect  punctum. 

(6)  The  fenestrated  capsule. 

(c)  Animal  celUmembrane  surrounded  by  tiie  yellow  sarco- 
blasts. 

((/)  Purple  granular  and  crystalline  matter  contained 
within  the  last- mentioned  cell. 

(e)  Transparent,  highly  refracting,  spherical  globule,  im- 
bedded in  the  granular  and  crystalline  matter,  but,  as  also  in 
the  case  of  Sphierozoum,  without  distinct  cell-membrane. 

Fig.  5.  Another  example  of  Sphffirozoum,  natural  size. 

Fig.  6.  The  same  considerably  magnified  to  show  the 
superficial  distribution  of  the  puncta  between  the  central 
vacuolated  substance  and  the  gelatinous  test. 

Thalassicolln  nucleata. 

Fig.  7.  Thalassicolla  nucleata,  natxiral  size,  with  its  trans- 
parent test  and  dark  central  spot. 

Kg.  8.  The  same  as  seen  with  a  low  power,  and  exhibiting 
the  following  parts,  from  without  inwards : 

(a)  The  test. 

(i)  The  vacuolated  substance  situated  between  the  test  and 
the  nucleus. 

(t)  The  sarcoblasts  scattei'cd  amongst  the  roots  of  (rf)  the 
branched  fibrous  bands  arising  from  (e)  the  external  mem- 
brane of  the  central  body,  and  here,  like  it,  invested  witli 
black  pigment  granules.* 

'  Anj  cjclobis  su  called  occurring  ainoDgst  tbese  grauules  lias  nlnuFS 
appRsred  to  me  to  be  simple  nioiecuUr  motion,  M  in  the  choroid  ceils  of  tlie 
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'A  zone  of  pale  bluish,  rounded  granules,  in  the 
middle  of  wliicli  is  {g)  a  well-defined  cell-membrane,  con- 
taining namerous  aalmon-coloured  or  yellowish  fatty  globules 
of  uniform  size  (/i). 

Tbalassicolla  diSers  from  Spliierozoum  aud  Collosph^era  in 
le  nucleus  being  at  least  commonly  multi globular,  with  a 
listinct  cell  investment,  while  they  differ  from  it  in  possessing 
pellicle,  cell,  sheU,  or  spicules,  esternal  to  or  including  the 
Barcoblasts.  We  find  points  of  resemblance  in  the  external 
gelatinous  test,  the  Tacuolated  matrix,  peripheral  in  Thalassi- 
,Colla,  and  central  in  the  other  forms;  in  the  radiating 
rtn'anched  fibres  and  the  sarcoblasts,  the  cell-wall  immediately 
purrounded  by  tliese  last,  and  its  granular  contents.  More- 
aver,  the  plastic  matter  in  which  the  aarcobiasts  are  im- 
"bedded  in  Spharozoum  may  represent  the  dark  pigment  of 
Tkalassicoila  nucleala. 

Though  these  simple  forma  of  animal  life  may  be  stated  to 
possess  a  nucleus,  yet  does  tins  nucleus  not  only  differ  con- 
siderably in  the  two  leading  types  above  described,  but  it 
would  appear  to  hold  no  relation  to  the  nucleus  of  Amceba, 
or  the  other  better  known  Protozoa, 

As  to  the  question  of  the  simple  or  compound  nature  of 

the  punctate  forms.  Dr.  Wallich  states  that  "isolated  free 

floating  individuals  of  the  Sph^rozoum  and  Collospbaira  type 

are  constantly  to  be  met  with,"  and  are  to  be  found  "  not  only 

as  free  floating   organisms,   but    also    within   the    digestive 

cavities  of  Hydrozoa,  of  far  too  minute  size  to  have  been  able 

to   swallow    them    in    the    aggregate    state;"    but    anybody 

acquainted  with  the  filmy  and  destructible  nature  of  the 

connecting  substance  in  some  specimens  would  doubt  much 

that   those  "free  floating   individuals"  were   not  detached 

from  a  normally  composite  mass.     My  own  experience  quite 

with  that  of  Dr.  Wallieli  above  qnoted,  but  I  must 

ly  that  it  would  not  warrant  me  to  arrive  at  the  same  con- 

lusion.     1  rather  incline  to  the  belief  that  at  least   one 

lode  of  increase  is  by  fission,  aa  indicated  by  the  dumb-bcU- 

and  moniliform  character  of  the  masses,  so  frequently 

ibserved.  I  have  only  to  add  to  these  remarks,  that  I  have  re- 

atedlyseen  TTialassicolla  nucleala  give  out  a  phosphorescent 

jht  on  being  irritated  or  pressed  between  two  slips  of  glass  j 

Miy  argument,  therefore,  founded  upon  the  assumed  absence 

.^  this  phosphorescence  cannot  be  sound. 


On  Nbw  Forms  of  Diatomack^  from  Dbedgings  q^  the 
Arkan  Islands,  County  Galway.  By  the  Bev. 
Eugene  O'Meaka.     Third  Series. 

(With  Plate  XII.) 

The  fonns  from  the  Arran  material  referred  to  in  (his  my 
third  paper  on  the  subject  have  already,  from  time  to  time, 
been  exhibited  at  the  meetings  of  the  Dublin  Microscopical 
Club,  BO  that  nothing  remains  to  be  done  resi>ecting  them 
except  to  add  the  minute  details  of  description, 

Pleurosigma  giganteum,  Grun.,  var.  baccatum  (PI,  XII, 
fig,  1). — I  give  the  general  description  of  P.  gtganteum,  by 
Grunow,  as  the  best  introduction  to  the  peculiarity  of  this 
variety.  "A  very  large  Pleurosigma ;  on  the  secondary  side  lan- 
ceolate, with  obtuse  apices, nearly  straight ;  median  line  slightly 
si^oid;  striae  transverse, fine,.50 — 55"  in  0001";  longitudinal 
Etriee  somevrhat  finer  and  more  remote ;  decussate  lines  ex- 
tremely tine,  more  than  70  in  0001";  colour  in  the  dry 
firustule  pale  yellowish;  length,  0-0110"— 00170",  breadth 
00016"— 00022".  A  very  well  distinguished  species;  I 
know  no  other  that  can  be  confounded  with  this  fine  Pleuro- 
sigma. The  delicate  structure  and  uncommon  size,  as  well 
as  the  nearly  straight  figure,  distinguish  it  from  all  others." 
Grunow — '  Ueber  neue  oder  ungeniigend  gekonte  Algeu  ; 
Verhandlungen  der  Kaiaerlich  -  Koniglicheu  Zoologisch- 
botaniscben  Geselschaft  in  Wien,'  Band  x,  p.  559. 

The  foregoing  description  of  P.  giganleum  agrees  with  that 
of  the  form  now  under  consideration  in  all  respects  except 
that  the  decussate  lines  referred  to  have  not  been  noticed. 
The  distinguishing  characteristic  of  this  variety  ia  a  chain  of 
bead-like  dots  which  adorns  the  outward  margin  as  well  as 
both  sides  of  the  median  line. 

Plagiogrnmma  costalum  (fig.  2),  n,  s. — Valve  sublinear, 
slightly  infiated  in  the  centre ;  length  0'00.54",  breadth 
00009^';  apices  cuneate;  vittie,  two  central  and  one  at  either 
end ;  strise  costate,  pervious.  The  forms  of  this  genus 
hitherto  described  are  represented  as  having  moniliform 
stritE.  Greville,  in  his  paper  on  the  genus  Plagiogramma, 
'J.  M.  S,',  1859,  207,  remarks — "The  species  are  furnished 
in  almost  every  instance  with  conspicuous  moniliform  strife. 
There  is,  however,  in  P.  ornatum  an  approach  towards  the 
coslteof  Odontiilium."  Further  on  (p.  209),  the  strise  of  the 
last-named  species  are  described  as  moniliform-costate.  Ralfs, 
in  Pritchard'e,  '  Infusoria '  (p.  774),  includes  the  monilifona 
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'fltrJEG  among  the  characlcristics  of  the  genus;  his  words  are, 
"  mull ili form,  generally  interrupted  striie." 

The  |ireseiil  form,  which  occurred  not  unfrequently  in  the 
>.  Arran  material,  stands  distinguished  from  the  species  hitherto 
described  by  its  plainly  cosiate  stnse. 

Gruiiow  haa  described  a  species  named  Grevillianum, 
"  striis  transversiH  lenuibus,"  which  in  this  particular  ap- 
proaches P.  coatatum,  but  in  outline,  as  well  as  by  the  fact 
of  having  but  two  central  vittae,  is  manifestly  distinct  from 
the  present  form. 

Melosira  Wrightii  (6g.  3),  n.  s.— Diameter  -OOlfi".  The 
front  view  exhibits  the  appearance  of  a  crown;  the  sides, 
rising  from  the  lower  margin,  curve  slightly  outwards,  and 
after  a  little  bending  inwards  and  then  downwards  form  a. 
brood  circular  rim  around  a  central  depressed  space,  in  which 
latter  are  two  distinct  nodules.  The  valve  is  perfectly 
hyaline,  and  without  sculpture  of  any  sort.  Several  forms  of 
tbis  species  occurred  exhibiting  the  side  view,  I  considered 
them  to  be  Melosira  Westii,  until  I  was  fortunate  enough 
to  procure  a  front  view,  when  I  was  convinced  that  they 
belong  to  a  different  species. 

Pinnularia  margiitala  (fig.  4),  n.  s.  — Valve  elliptico- 
linear,  very  slightly  constricted  iu  the  middle ;  length 
''0018,  breadth  0-0008 ;  strice  costale,  submarginal,  with  a 
derably  broad  span  between  their  inner  termination  and  the 
median  line;  the  median  sptice  bounded  by  double  lines, 
which  spring  at  either  side  from  the  angles  of  the  central 
nodule,  and  curving  gently  outwards  for  about  half  their 
length  bend  inwards  and  meet  in  a  sharp  angle  at  the 
^terminal  nodule. 

\.  Pinnufaria  scutellum  f  fig.  5),  n.  s. — Valve  broadly  elliptical ; 
length  00027,  breadth  00020;  stri»  costale,  radiating 
towards  the  apices,  leaving  a  narrow  submarginal  space, 
not  reaching  the  median  line ;  central  nodule  large ;  the 
median  space  large,  lenticular,  ornamented  wiih  a  row  of 
minute  dots  close  to  the  outside  of  the  boundary  line. 

Amphiprara  costala  (fig.  6J,  n.  s. — Valve  elliptical,  much 
constricted  in  the  middle ;  length  00064,  breadth  at  widest 
part  0-0019,  at  the  constriction,  00009.  The  keel  costate; 
costs  slightly  radiating  towards  the  apices,  very  short  at 
first,  gradually  increasing  in  length  for  about  one  eighth  the 
length  of  the  entire  frustule,  then  gradually  decreasing  till 
they  disappear,  about  one  eighth  of  the  entire  length  of  the 
iTalve  from  the  central  constriction. 


Facts  hearing  on  the  Stbuctube  and  Akrakgement  of  a 

Nervous  Mechanism  demomfrated  in  Me  Auricle  of  the 

Frog's  Heart.     By  Lionel  S.  Beale,  M.B.,  F.R.S.; 

Fellow  of  the  Royal   College   of  Physicians;  Physician 

to  King's  College  Hospital ;    Professor  of  Physiology  in 

King's  College,  London.     Wiih  Plate  XIIL 

The  rhythmic  contractions  of  a  portion  of  the  muscular 

tissue  of  the  heart  continue  for  some  time  aftev  ic  has  heen 

severed  from  the  rest  of  tlie  organ  and  removed  from  the  body. 

A  closely  allied  fact  is  observed  in  the  case  of  the  muscular 

coat  of  the  intestinal  canal;  and  in  some  muscles  of  insect 

larviBj  which  have  been  removed  from  the  body  with  due  care, 

the  muscular  tissue  continues  to  contract  for  some  lime  after  its 

removal.     The  muscles  of  the  common  maggot  will  retain 

their  contractility  for  an  hour  or  more  after  they  have  been 

placed  upon  a  glass  slide  {"  Croonian  lecture,"  '  Proceedings 

of  Hoyal  Society,'  May  11,  1865,  p.  229). 

In  all  these  instances  careful  observation  will  prove,  not 
only  that  nerves  have  been  removed  with  the  contracting 
tissue,  but  that  nerve-ganglia,  or  nerve-ganglion -eel  Is,  the 
centres  with  which  the  nerves  are  connected,  are  intact. 
The  movements  observed  may,  therefore,  be  dependent  upon 
the  action  of  tlie  ganglion -eel  Is.  Pieces  of  niuscle  entirely 
separated  from  the  nerve-cells  cease  to  contract  very  soon  after 
their  removal,  while,  as  is  well  known,  if  pieces  of  the 
ventricle  of  the  heart  of  a  frog,  in  which  ganglia  are  known 
to  be  situated,  be  removed,  rhythmic  contractions  continue  to 
take  place  for  some  time,  but  if  tliose  parts  of  the  ventricle 
which  are  destitute  of  ganglia  he  selected,  the  incisions  made 
are  sufficient  to  stop  rhythmic  movements. 

If,  then,  we  couhl  demonstrate  the  distribution  and  arrange- 
ment of  the  nerves  amongst  the  muscular  fibres  of  the  heart, 
and  trace  them  to  and  from  the  ganglion -eel  Is  with  which 
they  are  connected,  we  might,  perhaps,  be  able  to  form  some 
notion  of  the  general  arrangement  of  the  nervous  mechanism 
concerned  in  reflex  movements;  and  the  conclusions  arrived 
at  might  be  of  the  greatest  assistance  in  enahling  us  to  trace 
out  the  changes  which  are  essential  to  the  simplest  kinds  of 
nervous  action. 

The  inquiry  is,  however,  one  of  great  practical  difficulty, 
since  it  would  be  useless  to  attempt  to  follow  a  nerve,  or  even 
a  bundle  of  nerves  in  their  ramifications  amongst  Ihe  mus- 
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cular  6bres  of  the  ventricle  of  the  smallest  and  thinnest 
heart.  They  change  the  planes  in  which  they  ramify  so 
continually  that,  in  preparing  sections  thin  enough  for  obser- 
vation, we  should  inevilably  fail  to  trace  the  same  fibre,  even 
for  the  distance  of  the  T"i<ith  of  an  inch.  In  the  thinnest 
part  of  the  auricle,  however,  we  have  an  extended  section 
already  made  for  us;  and  in  the  hyla  this  is  so  very  thin 
that  there  is  but  a  single  layer  of  muscular  fibres,  and  I  have 
succeeded  in  tracing  the  nerves  amongst  the  delicate  ramifi- 
cations of  the  reticulated  muscular  tissue  for  a  considerable 
distance.     See  PI.  XUI,  fig.  1. 

Distribution  of  the  nertes  to  the  mvscjilar  jihres. — In  this 
beautiful  texture  the  fihest  branches  of  nerves  are  seen  to 
form  networks  amongst  the  muscular  fibres.  No  end-organs 
or  end-plates  of  any  kind  are  to  he  delected  anywhere ;  but 
so  fine  are  the  fibres,  and  so  separated  from  one  another,  that 
if  such  organs  existed  ihey  could  hardly  escape  obsei-vation, 
more  especially  as  we  find,  very  clearly  demonstrated, 
Jierve-fibres  very  much  finer  than  those  connected  with 
[the  so-called  end-organs  in  other  situations  ;  nor  does  the 
iierve-fibre  penetrate  the  sarcolemma,  for  in  these  muscular 
fibres  this  structure  is  absent.  Bundles  of  fine,  pale,  "  nucle- 
ated" nerve-fibres  are  seen  ramifjing  amongst  the  muscular 
fibres,  and  dividing  into  finer  and  stJll  finer  branches,  the 
finest  being  less  than  TTe'inTiitb  of  an  inch  in  diameter,  but 
^hese  can,  nevertheless,  be  followed  for  long  distances.  The 
passes  of  germinal  matter  of  the  nerves  (nuclei)  are  often 
ajtuated  very  close  to  the  muscular  fibres,  as  in  the  lower  part 
of  fig.  S,  to  the  right;  but  they  can,  nevertheless,  be  seen  to 
be  connected  with  the  nerve-fibres  only,  and  not  with  the 
muscular  tissue. 

The  nerve-cells, — The  only  nerve-cells  in  (he  cardiac  ganglia 
are  the  oval  or  pyriform  cells  I  have  fully  described  else- 
[where.  Some  have  but  two  fibres,  but  many  have  five  or  six, 
■«r  even  more,  which  may  run  parallel  lo  or  he  curled  spirally 
round  one  anotlier  for  a  short  distance  from  the  cell;  but 
they  do  not  run  far  before  they  pursue  opposite  directions  as 
they  pass  from  the  cell  with  which  they  are  connected.  I 
have  preparations  of  the  thin  part  of  the  auricle  of  the  frog's 
heart,  in  which  fibres  can  be  seen  to  leave  the  ganglion -eel  Is 
and  be  followed  for  some  distance  to  their  ultimate  distribu- 
tion upon  the  muscular  fibres. 

Fig.  1. — I  have  figured  a  single  ganglion-cell  with 
its  straight  and  spiral  fibres.  I  have  not,  indeed,  succeeded 
in  tracing  a  nerve-fibre  from  the  cell  to  its  peripheral  distri- 
bution and  back  again  to  the  same  cell ;  but  at  the  same 


time  it  will  be  ndraittGd  that,  at  least  in  this  instance,  we 
have  some  very  detinito  ilala  to  argue  Ironi. 

In  the  tissue  I  have  figured  there  are  no  capillary  veaseU; 
only  one  kind  of  ner ve- fibres  ;  only  one  nerve-centre;  con- 
nective liestie  between  the  muscular  fibres,  in  which  very  fine 
nerve-fibres  can  be  followed  :  no  sarcolemma  to  confuse  lis  ; 
very  fine  muscular  fibres,  some  less  than  the  ;  n'^otlt  of  sn 
inch  in  diameter,  over  un<l  under  which  the  nerves  can  be 
neen  to  pass ;  and  lastly,  masses  of  germinal  matter  belonging 
to  (a)  the  muscular  tissue,  (6)  the  nerves,  and  (c)  the  connective 
tissue.  Moreover,  these  tissues  form  together  a  very  thin  ex- 
pansinn,  one  surface  of  which,  during  life,  is  in  contact  with 
the  blood,  while  the  other  is  free  ivithln  the  pericardial  cavity. 

The  facts  ascertained  by  a  careful  examination  of  the  speci- 
mens almost  compel  us  to  infer  that  the  fibres  leaving  each 
nerve-cell  are  affertmt  and  effment.  And  it  is  really  not 
venturing  far  beyond  the  conclusion  to  which  direct  observa- 
tion leads  us  if  we  conclude  that  a  nerve-fibre  leaves  a  nerve- 
cell,  and,  after  ramifying  amongst  muscular  fibres,  passes 
near  to  the  inner  surface  of  the  auricle,  and  then  returns  to 
the  same  cell.  An  impression  made  upon  the  last  part  of  the 
fibre,  as  fiom  the  mere  stretching  to  wliich  it  would  he  sub- 
jected by  the  dilatation  of  the  auricle  with  blood,  or  by  the 
blood  itself  affecting  the  current  traversing  it,  would  cause 
momonlary  change  in  the  cell,  and  an  augmentation  of  the 
intensity  of  the  curri'nt  sufiicient  to  cause  sudden  conlraction 
of  the  muscular  fibres.  The  changes  which  caused  the  con- 
traction ceasing,  the  muscular  fibres  would  again  he  relaxed, 
after  which  more  hlood  would  be  poured  into  the  cavity,  and 
the  distension  of  its  walls  would  bring  about  a  re])etilion  of 
the  same  phenomena  as  before,  which  would  be  innnediately 
followed  by  contraction,  and  so  on. 

The  spheiical  and  oral  ganylian-cells,  as  di^^tinguished 
from  the  angular  and  caudate  nerve-cells,  are  sufficient  for 
the  pro<luction  of  reflex  action.  This  class  of  cells  is  the 
only  one  that  exists  in  the  inverlehriita  where  refiex  actions 
are  remarkable.  These  cells  are  highly  develo]M!d  in  the  lower 
vertebrata,  and  are  well  formed  and  active  in  mammalia  and 
man  at  a  period  of  development  when  the  angular  and 
caudate  cells  are  still  in  an  embryonic  and  incomplete  state, 
and,  as  yet,  incapable  of  performing  any  office  or  work. 


NOTES  AND  CORRESPONDENCE. 


Th«  Boyal  microscopical  Bociety We   have  received  two 

circulars  relalive  to  a  chau^^  which  is  about  to  be  made  in 
the  mode  of  publishing  the  'Transactions'  of  tlie  above 
Society,  it  appears  that  in  future  they  are  no  louger  to  be 
published  under  the  auspices  of  the  Society  in  the  well-known 
'Quarterly  Journal  of  Microscopical  Science,'  edited  by  Dr. 
Lankenster  and  his  son,  but  in  a  new  monllily  journal  to  be 
issued  by  Mr.  Hardwicke,  and  edited  by  Dr,  Lawson.  We 
shall  be  glad  lo  see  both  these  journals  thrive.  Of  the  con- 
tbiued  success  of  the  old  Journal  we  have  no  doubt,  more 
especially  as  the  wholesome  cumpelitiou  about  to  be  created 
will  stimulate  editors  and  publishers.  Of  the  new  one  we 
can,  of  course,  say  nothing  at  present.  Our  object  in  refer- 
ring to  this  circumelance  is,  however,  not  so  much  to  direct 
the  attention  of  microscopical  observers  to  it,  as  to  express 
the  opinion  that  a  Society  which  has  been  at  the  trouble  and 
expense  of  obtaining  a  Royal  Charier  of  incorporation,  and 
which  has  changed  its  members  into  "  fellows,"  should 
publish  its  own  transactions  indeiiendently  of  any  j>eriodicaI, 
however  respectable  and  useful  it  may  be.  Whilst  the  Society 
was  content  to  pursue  its  laliours  u n os tent ateou sly,  and  when 
all  the  members  were  charged  the  moderate  annual  subscrip- 
tion of  a  guinea,  the  publication  of  its  transactions  in  some 
periodical  was  justifiable,  but  after  the  changes  which  have 
been  made  (whether  they  were  proper  or  not  is  a  matter  of 
taste),  we  think  it  hardly  consistent  that  the  transactions 
should  serve  as  a  shuttlecock  for  rival  publishers.  If  our 
anticipations  should  not  be  fulfilled,  and  it  should  be  found 
that  ihe  circle  of  microscopical  readers  is  not  sufhciently  ex- 
tended to  support  a  second  journal,  then  the  members  will 
have  to  be  referred  hack  to  the  old  Journal,  or  to  some  new 
literary ^o//(/ii' of  Ihe  council,  and  any  one  desirous  of  bind- 
ing the  'Proceedings'  continuously,  and  placing  them  for 
reference  upon  his  shelves,  must  take  with  them  whatever 
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may  appear  in  the  journal  in  which  thfj  have  been  publislietl. 
But  there  is  even  u  more  siirious  objection  than  this.  Recent 
events  elsewhere  have  shown  that  connections  of  this  kind 
are  not  conducive  lo  good  feeling  amongst  the  members  of  the 
council  of  a  learned  society,  and  we  should  indeed  be  sorry  to 
see  dissatisfaction  arise  in  this  one,  which  might  necessitate 
B  "Committee  of  Inquiry ,"  accompanied,  as  such  proceedings 
usually  arc,  by  all  the  amenities  of  a  scientific  controversy. 
We  have  no  desire  lo  place  any  obstruction  in  the  way  of  the 
council,  but  it  is  obviously  our  duty  to  mention  these  matter* 
before  the  trouble  has  arisen.  It  appears  to  us  that  they  have 
made  more  than  one  mistake.  The  charter  of  incorporation 
and  change  of  names  has  in  nowise  elevated  the  Society  or 
its  members,  hut  has  entailed  an  expenditure  which  has  not 
alone  necessitated  an  increased  subscription  to  new  members 
(a  double  tariff,  in  fact),  but  has  so  reduced  the  funds  as  to 
render  it  a  matter  of  difficulty  to  pay  the  postage  on  the 
'  Transactions,'  The  publication  of  those  in  the  old  Journal 
a  day  longer  than  was  necessary  was  another  mistake  ;  the 
transference  to  a  rival,  a  third.  The  Council  should  charge 
all  members  alike,  publish  their  own  '  Transactions,'  and  limit 
their  moral  responsilulity  to  the  record  of  what  passes  at  iheir 
meetings.  If  these  hints  pass  unheeded  now,  the  time  will 
come  when  they  will  be  remembered. —  The  Quarlerlt/ 
Journal  of  Science, 

New  "White-Cloud"  Lamp  Shade. — I  have  for  a  long  time 
experienced  a  want,  in  which,  I  think,  most  workers  with 
the  microscope  will  sympathise  with  me — that  of  a  really 
good  and  efficient  shade  for  the  lamp. 

That  the  shades  now  commonly  in  use  are  far  from  fulfil- 
ling the  required  conditions  will,  I  think,  be  readily  con- 
ceded. The  old  conical  paper  shade  is  a  very  primitive 
contrivance;  it  does  not  sufficiently  exclude  the  light,  soon 
gets  scorched,  dirty,  and  misshapen,  and  is,  besides,  clumsy 
and  awkward  to  adopt  in  many  instances. 

The  so-called  "  Fiddiau  "  metallic  chimney,  although  a  step 
in  advance  of  the  paper  shade,  still  has  several  serious  defects. 
Unlike  the  conical  shade,  it  shuts  out  too  vtuch  light,  throw- 
ing the  table  into  such  deep  shadow  that  it  becomes  necessary 
to  have  another  lamp  in  order  to  find  one's  slides  or  acces- 
sories; moreover,  this  shadow,  being  deepest  immediately 
around  the  base  of  the  lamp,  it  is  impossible  to  throw  the 
light  downwards  on  to  the  mirror  without  tilting  it  forwards, 
a  manifest  objection  with  a  paraffin  lamp,  to  which  alone  is 
the  metallic  chimney  applicable. 
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Then,  ngain,  the  white  Hiiiiig  is  always  chipping  off  and  is 
IiouhlcsoniP  to  rcpluce,  by  nii  amateur  especially  ;  consiiler- 
able  heat  is  radiated  from  its  bright  metal  sides;  an<l,  tinally, 
the  cu8t,  iillhough  not  much  in  itself,  when  added  on  to  the 
price  uf  a  lamp,  makes  the  total  amount  to  a  considerable 
sum. 

These  considerations  led  me  to  try  some  experiments,  which 
have  resulted  in  the  production  uf  a  shade  so  sii lisfiictory,  not 
only  to  myself,  hut  also  to  those  of  my  friends  to  whom  it  has 
heen  shown,  that  I  am  induced  to  send  n  description  of  it  to 
the  '  Quarterly  Journal,'  thinking  it  might  be  of  interest  lo 
some  of  its  readers. 

The  shade  consists  of  a  short  cylinder  made  of  uuglazed 
earthenware,  coloured  black  on  the  out- 
side and  for  about  an  inch  from  the  lop 
on  the  inside,  the  rest  of  the  inside 
being  left  while.  It  is  of  such  a  size 
as  will  just  allow  of  its  passing  over 
the  chimney  of  the  lamp,  about  two  or 
two  and  a  half  inches  iu  diameter  and 
about  four  inches  in  length.  On  one 
eide  of  this  cylinder  an  opening  is  made 
about  two  inches  long  by  an  inch  in 
width.  The  cyliniler  is  to  be  passed 
over  the  chimney  of  the  lamp,  and  may 
be  supported  either  hy  three  projecting 
arms  carried  by  the  burner  or,  what 
IB  perhaps  better,  it  may  be  attached  in 
the  inanner  shown  in  the  figure  (which 
shows  the  shade  fitted  to  a  travelling 
lamp,  d^wn  to  a  scale  of  one  quarter), 
to  a  short  cylinder  which  is  capable 
of  sliding  up  and  down  upon  a  tube 
carrying  the  lamp. 

The  chief  advantages  of  these  shades  a 

It   is   easily  adopted  to  any  form  of  lamp, 

irafTin,  camphine,  or  gas. 

It  takes  up  very  little  space,  and  is  therefore  particularly 
applicable  to  travelling  lamps. 

Being  open  at  the  bottom,  it  casts  no  downward  shadow 
whatever,  so  that  the  light  can  be  readily  thrown  upon 
the   mirror    without    the    necessity    for    tipping    the    lamp 

I  for  wards. 
The  material  and  colour  of  the  shade  effectually  prevent 
the  radiation  of  heat,  whilst  the  pure  "  dead  "  while  of  the 
inside  gives  a  most  perfect  "  whibe-cloud  "  illumination. 
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II  is  readily  niised,  lowered,  or,  if  thought  desirable,^ 
muvcd  altogether  from  the  lamp. 

It  can  be  made  cheaply.  Mr.  Baker,  of  High  Holborn,  is 
taking;  fitcps  to  produce  this  shade,  and  will,  I  have  no  doubt, 
be  libit'  III  supply  it  at  a  trifliug  cost, — Henry  F.  Hailes. 

Ilr.  Woodward's  Paper  in  the  October  Nnmber.— Mr.  Glaishcr, 
iu  lii»  lute  address  tu  the  Microscopical  Society,  stales  ihat 
Dr.  Woodward's  paper  on  Roberts'  test-plate  was  published 
in  the  Journal  without  acknowledgment  of  its  having  been 
sent  for  publication  by  the  Society.  This  is  very  true, 
because  il  was  not  sent  for  publication  by  the  Society,  but 
was  published  by  Dr.  Woodward's  special  request  in  the  forth- 
coming number  of  the  Journal. 

Snow  Crystal*. — A  Mr.  Charles  Belcher,  of  Bedford,  has 
made  the  stiirtliiif;  discovery  (I)  that  snow  consists  of  crystals, 
and  has  written  a  letter  on  the  subject  to  the  '  Times,'  The 
lendin^joumal,  with  its  characteristic  appreciation  of  scieDtiHc 
fad,  punlislies  the  astounding  announcement  (!j  Is  not  this 
a  powerful  argument  in  favour  of  science -teaching  iu  our 
schools  ? — Seientijic  Opinion. 

The  Faani  of  the  Gulf  Stream  sX  Great  Depths. — The  in- 
vcBtigations  orderi'd  by  the  new  Superintendent  of  the  Coast 
Survey,  Professor  Pierce,  of  Harvard  College,  into  the  marine 
fauna  of  the  Gulf  Stream,  in  connection  with  the  regular 
dutii-B  of  the  survey,  have  begun  to  produce  their  natural 
result,  in  such  valuable  contributions  to  science  as  we  4iave 
now  before  us.  The  line  of  liie  present  survey  wils  "  in  a 
section  between  Key  West  and  Havana,  incideulally  with 
the  purpose  of  sounding  out  the  line  for  the  telegraph  cable." 
Althougli  the  work  was  interrupted, and  the  casts  made  with 
the  dreilgo  few,  "  the  interesting  fact  was  disclosed  that 
animal  life  exists  at  great  depths,  in  as  great  a  diversity 
and  as  great  an  abundance  as  in  shallow  water."  By 
two  casts  in  270  fathoms  off  Havana,  Crustacea  and  worms, 
numerous  dead  shells  of  gasteropoda  and  pteroijods,  living 
terebratulEe,  and  seven  species  of  bryozoa,  besides  echini, 
starfishos,  and  an  abundance  of  corals,  liydroids,  and 
forainiuiferse,  were  taken.  Only  one  species  of  seaweed, 
however,  was  mixed  with  this  luxuriant  animal  life,  which 
corresponds  with  similar  results  of  deep-sea  dredging  in  the 
European  seas,  and  shows  that "  the  greater  number  of  deep- 
sea  animals  must  be  carnivorous."  They  found,  also,  that  a 
porous  limestone  was  in  process   of  formation,  "  compowA 
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ipparenllj?  of  the  remaiiis  of  the  same  animals  which  were 
found  living."  In  a  cast  made  in  350  fathoms  nothing  was 
brought  up  but  a  few  ileail  corals.  ''  The  echinoiltrma  appL-ar 
to  have  a  wide  distribution  in  depths,"  and  the  gorgonina 
(sfa-fnns)  are  represented  in  270  fathoms,  by  at  least  two 
specifs  known  to  belong  to  the  West  Indian  fauna,  in 
moderate  depths.  The  results  of  this  attempt  are  certainly 
very  interesting  and  important  to  marine  zoology,  although 
no  easts  were  made  in  the  deepest  parts  of  the  channel. 

With  our  present  knowledge  it  is  premature  to  assume  the 
existence  of  the  highi-r  forms  of  animal  life  in  the  profound 
abysses  of  the  Atlantic  and  Pacific  Oceans,  but  dredging  in 
the  Gulf  of  Mexico  may  he  carried  to  such  a  depth  as  to  have 
a  most  important,  if  not  decisive,  bearing  upon  this  question, 
since  the  Const  Survey  have  sounded  over  9000  feet  in  one 
instance,  and  several  times  to  the  extent  of  6000  feet. 

Dredging  has  been  very  recently  carried  on  at  enormous 
depths  by  the  Scandinavian  expedition  lo  Spitzbergen  ;  for  it 
is  stated,  in  the  November  number  of  the  '  Annals  and 
Magazine  of  Natural  History,'  that  Messrs.  Malmgren  and 
Smitt  have  dredged  up  a  variety  of  animals  from  a  depth 
of  2000  feet,  near  Spitshergen.  —  American  Naturalitt, 
January, 

KicrosGopy  in  Emua, — Some  of  the  papers  published  in 
German  and  French  as  well  as  in  the  Russian  language  in 
the  'Memoirs  of  the  Imperial  Academy  of  Sciences  of  St. 
Petersburg'  are  exceedingly  valuable  and  beautifully  illus- 
trated. M,  Owsjannikow  has  sent  us  some  memoirs 
published  by  him  within  the  last  few  years ;  one,  "  On  the 
Structure  of  the  Ear  in  the  Lamprey,"  is  exceedingly  good, 
as  also  that  "  On  the  Auditory  Organ  in  Cephalopoda."  The 
important  papers  of  Kownlewsky  "  On  the  Development  of 
Amphioxns"  and  on  other  subjects  appear  in  the  academy's 
memoirs. 

Beek'a  Concentric  Eotating  Stage,  —  The  main  object  of 
this  stage  is  to  nffird  the  means  of  giving  a  concentric 
rotation  to  the  object  in  the  fi<dd  of  view  of  the  micro- 
scope; liiis  is  accomplished  in  the  following  manner;  — 
The  stage  is  fitted  into  a  strong  riug,  which  is  firmly 
attached  lo  the  limh  of  the  microscope,  and  is  moved  round 
by  a  rack-aiid-|iiniou  ailjustment,  or,  if  a  quick  movement 
is  desiri'd,  on  pulling  out  the  milled  bead  as  far  as  the 
stop  will  allow,  a  rapid  rotation  of  the  stage  can  be  made 
with  the  hand.  The  top  stage-plate  has  two  sliding  rests  for 
clamping  an  object,  and  a  movable  hinged  arm  is  fitted  to 


the  lower  rest  as  n  stop  for  Maltwood's  finiler.     The  stage 
underncalh  is  fitted  with  Hrowii's  iris  diaphragm,  which  is 


attached  to  the  botloin  plate  lij  r 
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when  not  required,  can  be  turned  on  one  side,  where  it  is 
qiule  out  of  the  way  of  any  apparatus  which  may  be  required 
in  the  supplementary  body.  The  ring  in  which  the  whole  of 
the  stage  rotates  is  divided  into  degrees  on  the  edge,  and 
serves  the  purpose  of  a  goniometer. — E.  and  J.  Beck, 

A  Kicroscopic  Cause  of  DeatL — At  a  recent  meeting  of  the 
New  York  Pathological  Society  Dr.  Neptet  called  attention 
to  a  state  of  ihe  brain  causing  sudden  death  in  infants. 
After  stating  [he  particulars  of  a  case,  he  said — "  In  such 
cases  the  microscope  alone  can  reveal  the  real  cause  of  death, 
and  show  the  enormous  changes  wliich  have  taken  place, 
especially  in  the  white  substance  of  the  brain,  as  can  be  seen 
in  any  microscopical  section  taken  from  this  specimen.  We 
find  accumulations  of  granule-cells  or  granule-globules  lately 
described  by  Virchow,  for  the  explanation  of  which  I  must 
say  a  few  words  with  regard  to  the  whole  pathological 
process.  Formerly  the  brain  and  spinal  cord  were  considered 
as  consisting  of  nothing  else  but  specific  nervous  elements — 
ganglion ic-cells  and  nerve-fibres.  Afterwards  Pinkinje  and 
Valentin  described  the  epithelium  of  the  ventricles  under  the 
name  of  ependyma,  but  Virchow,  in  1S53,  showed  that, 
besides  the  nervous  elements,  there  are  others  belonging  to 
the  connective  tissue  group,  which  he  named  neuroglia.  He 
showed,  moreover,  that  in  the  nervous  centres,  just  the  same 
as  in  every  other  organ,  wc  must  make  a  distinction  between 
pathological  processes  affecting  the  specific  elements  (paren- 
chymatous processes)  and  those  takiug  place  principally  in 
the  interstitial  connective  tissue  (interstitial  processes).  For 
instance,  what  the  French  call  ramollissetiient  Jaitne  (yellow 
softening  of  the  brain)  is  nothing  else  but  fatty  degeneration 
of  the  cells  of  the  neuroglia,  but  not  of  the  ganglionic  cells. 
In  cases  of  stillborn  children,  or  of  many  of  those  who  died  in 
the  early  period  of  life,  we  find  the  cellular  elements  of  the 
neuroglia  increased  in  size  (hypertrophy),  then  increased  in 
number  (hyperplasy),  and  finally  undergoing  futty  degene- 
ration, BO  that,  instead  of  single  cells  of  the  neuroglia,  we  find 
in  these  cases  accumulations  of  granule-cells  or  granule-glo- 
bules. In  fact,  we  have  interstitial  encephalitis  and  inter- 
stitial myelitis,  which  explains  the  cause  of  death.  Virchow 
found  such  diffuse  interstitial  encephalitis  and  myelitis  in  the 
infant,  either  accompanying  constitutional  syphilis  of  the 
parents  or  the  acute  exanthemata,  especially  smallpox  of  the 
mother,  puerperal  and  other  constitutional  disturbances  of  the 
mother.  He  thinks  that  in  those  cases  where  the  infants  do 
not  die  tliis  condition  of  the  nervous  centres  may  possibly  be 
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the  starting-point  for  subsequent  idiocy  or  infaniite  paralysis, 
Graef'e  has  lately  described  a  peculiar  sloughing  of  the  cornea 
of  both  eyes  in  infants,  where  at  the  post-mortem  such  a 
diffuse  interstitial  encephalitis  has  been  found  by  Cohnheim 
and  Hirschberg.— TOc  Medical  Record,  Dec,  1st",  1868. 

Snrirella  Capronii,  EXtlon. — This  is  a  new  species  of  Suri- 
rella  recently  described  by  Mr.  F.  Kitton  from  specimens 
found  by  Dr.  E.  Capron,  at  Shere,  near  Guildford,  and  by 
M.  dc  Br^bisson  at  Falaise,  Normandy.  Its  peculiarity  con- 
sists chiefly  in  one  or  two  horn-like  processes  which  project 
from  the  longitudinal  median  line. 

Lichen  Zooiporei. — In  the  '  Aiuiales  cles  Sciences  Natu- 
relles,'  vol.  viii,  MM.  Famintzin  and  Boranetzky  give  the 
results  of  their  experiments  on  the  gonidia  of  Lichens,  and 
the  transformation  of  their  contents  into  zoospores.  The 
common  yellow  Lichen,  Physcia  partetina,  was  the  species 
employed.  The  thallus  was  for  many  weeks  subjected  to 
continual  moisture  until  decomposed,  and  the  conidia  isolated. 
The  conidia  thus  obtained  were  washed  and  deposited  on 
pieces  of  lime  bark.  The  changes  they  underwent  were 
precisely  those  which  M.  Nageli  describes  in  a  species  of 
Cystococcus,  wliich  our  authors  consider  to  be  nothing  more 
than  Lichen -conidia  in  transformation.  A  portion  of  the 
conidia  had  their  contents  changed  into  zoospores,  the  rest 
passed  through  the  stages  of  cell  division  and  lissuratiou. 
The  zoospores  are  elongated  and  narrowed  at  one  extremity, 
which  is  furnished  with  two  vihratile  cilia.  The  period 
varied  from  four  to  six  weeks  from  the  time  of  commencing 
the  disintegration  of  the  thallus  to  the  development  of 
zoospores.  The  presence  of  zoospores  in  Alga?  has  long  been 
demonstrated  ;  more  recently  they  were  detected  in  Fung^ ; 
and  now,  at  least,  three  genera  of  Lichens,  viz.  Physcia, 
Evernia,  and  Ctadonia,  are  shown  to  possess  them.  An 
examination  of  the  conidia  of  Peltigera  has  led  our  authors  to 
the  conclusion  that  they  are  identical  with  an  Alga  (Poly- 
coccus),  and  that  those  of  Cotlema  develop  into  organisms 
similar  to  Nostoc. 

A  Hew  HioroEOOpe. — The  Messrs.  Solomons,  of  Marlborough 
Street,  have  produced  a  microscope  with  two  object-glasses — 
one,  a  1  in.  English,  the  other  a  -J  in.,  of  German  make,  with 
slow  and  fine  adjustments,  condenser  on  stand,  live-box, 
&c.,  packed  in  a  mahogany  stand.  It  is  sold  at  a  low  price, 
and  appears  to  be  well  adapted  for  students  and  amateur 
microBcopisls. 


pX^e  Anatomical  Memoirs  of  John  Goodair,  F.R.8.,  edited 
by  fV.  Turner,  M.D.  IVith  a  Biographical  Memoir  by 
Henry  Lonsdale,  M.D.  Two  vols,  Edinburgh :  Adam 
and  Charles  Biack. 

The  name  of  John  Goodsir  is  not,  perhaps,  go  familiar  to 

licroscopical  observers  as  that  of  many  others  who  have  done 

IS  service  to  science  by  the  aid  of  the  microscope.    The  fact 

I,  the  late  Professor  in  Anatomy  prosecuted  his  researches  in 

latomy  and  physiology  from  a  very  exalted  point  of  view,  and 

microscope  was  only  used  by  him,  as  it  always  ought  to  be 

!d,  as  a  means  of  obsers'ation   subservient   to  the   higher 

l^neralizations  of  biological  science.     At  the  same  time  these 

memoirs  abundantly  show  that  the  microscope  was  one  of 

the  most  frequent  instruments  employed  in  his  anatomical 

and  physiological  researches.     One  of  the  earliest  memoirs  in 

these  volumes  is  that  on  "  l"he  Development  of  the  Pulps  and 

Sacs  of  the  Human  Teeth  ; "  and  although  not  an  exclusively 

microscopical  subject,  he  could  not  have  carried  on  his  re- 

ecarcbea  on  this  subject  or  have  arrived  at  his  eonclusions 

•without  the  aid  of  the  microscope. 

It  is  not,  however,  for  researches  with  the  microscope 
ipon  special  subjects  that  Goodsir's  memoirs  have  a  claim 
upon  the  attention  of  microscopical  observers;  but  for  his 
papers  and  lectures  he  may  justly  be  said  to  be  one  of  that 
great  school  of  observers,  with  Schleiden  and  Schwann  at 
their  head,  who  have  changed  the  whole  face  of  physio- 
logical and  anatomical  science  by  their  discoveries  of  the 
nature  of  the  cell  and  its  fiinctions  by  the  aid  of  the  microscope. 
The  position  of  Goodsir  in  relation  to  the  great  move- 
ment which  took  place  after  the  publication  of  Scbleiden's 
on  phylogenesis  in  1838  is  so  well  described  by  Dr. 
sdale  in  his  bii^aphicai  sketch  that  we  venture  lo  in 
luce  rather  a  long  passage  for  the  benefit  of  our  readers  ; 
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"  Like  all  the  early  observers  of '  ibe  cell,'  Dr.  Gondslr  met  with  diffl- 
cullies.  Granted  n  cell,  with  its  wnlla,  its  contents,  its  nucleus  and 
nucleolas,  what  then  ?  Did  the  formation  of  cells  depend  on  an  endo- 
genous or  eso^nouii  growth,  a.  6Mlparoiu  division,  or  a  gemmiferoiu 
ihruslinji  forth  of  new  culls  or  materials  P  Theorj  often  ran  in  advance 
of  obserration,  and  Goodsir,  loo  annious  for  a  foremost  place  in  the  race 
of  competition,  went  boldly  onwards  ;  for,  with  too  man  j  of  that  period, 
instead  of  comparing  microscopic  obaerration  wiih  the  d«ta  fucniahed  by 
the  test-tube  and  the  philosophical  balance,  the  desire  was  to  be  able  to  ctj 
'  Eureka !'  before  TOur  neigfibour.  This  mode  of  procedure  could  excite 
no  surprise ;  liiatofo^j'  was  an  almost  untrodden  field,  the  ciplorers  of 
whiub  were  entbusinstic  and  impressionable.  The  new  developmental 
analomj  attracted  dilettanti  and  idealists,  as  well  as  the  legitimists  in 
science,  sod  came  to  be  viewed  in  the  highest  light  as  an  Archimedean 
lever  to  tbc  biiiloi^ical  world — a  consummation  devoutly  to  be  wished  by 
the  physicist,  physiologist,  and  positivist.  all  of  whom  took  part  in  the 
di^ussion  of  a  subject  tbut  seemed  specially  to  concern  the  anatomist 
alone.  Tbe  geometrician  saw  the  fundamental  form  of  nature  repre- 
sented in  the  cell — a  hollow  spheroid  or  ellipsoid  ;  the  physiologist  would 
have  it  that  all  tbe  i>roces3e8  engaged  in  tbe  vital  fiinctions  rest  u)>nn  a 
combination,  recombination,  or  multiplication  of  cells  ;  and  Comte,  rising 
with  bis  philosophy  still  higher,  found  in  tbe  life  of  the  single  cell  a  type 
and  the  source  of  not  only  the  functions  of  individual  man,  but  also  of  the 
grand  itrt — humanity.  Even  the  lover  of  the  ffsthetical,  struck  by  the 
histological  elements,  both  in  their  origin  and  coalesced  functions,  glorified 
them  into  a  form  of  beauty  charmingly  consonant  with  his  Aran  ideal  of 
life,  and  bis  higher  aspirations  towards  tbe  primitive  a>9thetic  standard. 
Goodsir.  no  less  speculative  than  scientific,  was  not  tbe  least  conspicuous 
supporter  of  the  new  doctrines  that  bid  fair,  at  one  time,  to  make  Ihecell 
the  whole  scirnce  of  life. 

"  Of  tbe  lectures  delivered  in  the  theatre  of  the  Koyal  College  of 
Surgeons  in  the  summer  of  1842  and  winter  of  1843-43,  a  portion  was 
devoted  to  the  consideration  of  practical  subjects— ci.pr.  surgical  patho- 
logy ;  another  portion  embraced  anatomical  and  physiological  questions  of 
current  or  ratber  special  interest  to  the  vounger  members  of  his  audience, 
and  were  afterwards  woven  into  a  work — 'l.natomical  and  Pathological 
Observations,*  {vide  vol.  ii,  p.  387).  The  prominent  doctrines  enunciated 
by  Goodsir  in  these  lectures  mainly  rested  on  the  existence  of  centres  of 
■    '     '"■  ■'  '  '  e  and  reproductive  changes  in  the  normal 

,  .  term  'centres  of  nutrition,'  or  'germinal 

,  IS  employed  by  him,  obviously  possessed  a  similar  signification 
to  that  which  at  this  lime  is  attached  by  Dr.  Beale  to  his  'germinal 
matter,'  and  by  various  anatomists  of  ibe  most  modern  German  school  to 
their  masses  of  nucleated  protoplasm.  Tlie  allocation  to  these  definite 
'  centres,'  not  only  of  the  forces  engHged  in  the  nutrition  of  the  textures, 
but  in  (he  reproduction  of  new  forms  both  in  normal  and  pathological 
processes — a  doctrine  which  has  been  in  its  special  relations  lo  pathology 
so  systematically  pursued  by  Virchow  and  his  disciples — was  unmistsK- 
ably  present  in  the  mind  of  Goodsir,  and  also  articulalelr  expressed  in  the 

Gthological  papers  in  the  aeries  now  referred  to,  This,  it  must  be  remem- 
red,  was  at  a  period  when  the  origin  of  new  cell-forms  by  a  process  of 
precipitation,  or  molecular  aggregation  in  a  fluid  blastema  or  exudatiot), 
was  the  doctrine  prevalent  in  tbc  schools. 

"Of  the  part  which  the  nucleated  cell  plays  in  tbe  processes  of  nutri- 
lion,  Eecretion,  and  reproduction,  normal  and  otherwise,  it  niay  perhaps 
aufiice  to  refer  the  reader  lo  the  paper  on  '  Centres  of  Nutrition,'  lo  that 


force  connected  with  the 
and  pathological  processi 


ml  or 
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'  Absorption  and  Ulceration,  and  tlie  structures  engaged  iu  these 
Processes,'  and  On  the  Proeess  of  Ulceration  in  Articular  Cartil^es ;' 
to  the  memoir  on  '  Secretiog  Structures,'  and  the  short  easajs  on  the 
'  Structure  and  Economy  of  Bone,*  and  on  the  'Mode  of  Reproduction 
after  the  Death  of  the  Sbnll  of  a  Long  Bone.'  Corroborative  evidence 
may  aUo  be  met  with  in  bia  memoir  '  On  Dlseued  Conditions  of  the 
Intestinal  Glands,'  and  the  paper  on  the  '  Structure  and  Pulhotogy  of  the 
Kidney  and  Liver.'  In  these  various  eesajs  the  presence  of  the  products 
of  secretion  within  cells  ;  the  increase  which  takes  place  in  ibe  size  of  the 
celts,  and  the  mulliplication  of  their  nuclei  when  influenced  br  morbid 
changes ;  the  rupture  of  these  enlarged  proliferating  celle,  and  the  di^1- 
cbar^  of  tbeir  nucleated  contents  ;  the  destruction,  scooping  out,  and 
solution  of  textures  by  the  a<:tion  of  the  farces  residing  in  these  new 
fornied  structures;  the  presence  of  soft  nucleated  masses  in  the  Ihcuhie 
and  Uaveraian  canuls  of  bone,  and  the  part  which  they  play  in  the  absorp- 
tion of  bone ;  and  the  changes  which  lalie  place  in  nucleated  cells  in  con- 
nection wiib  cyst-form ation — ail  testify  to  the  largeness  of  his  observation 
of  cell-life,  both  physiologically  and  pathu  logically. 

"  In  the  lirst  of  these  memoirs  nut  only  does  he  advocate  the  importance 
ofthe  cell  as  a  centre  of  nutrition,  but  argues  that  the  orgonbm  is  subdi- 
a  number  of  departments,  '  each  containing  a  certain  number 
or  developed  cells,  all  of  which  bold  certain  relatiotia  to  one 
if  or  capital  cell  arounil  which  they  are  grouped,'  This  idea  has 
since  been  freely  made  use  of  by  Professor  Virchow,  though,  it  must  be 
admitted,  without  a  due  acknowledgment  of  the  quarter  in  which  It 
was  originally  stated,  and  it  has  obviously  influenced  many  of  bis  physio- 
logical and  pathological  speculations.  This  reticence  is  the  more  strange, 
as  Virchow  dedicated  bis  work  on  Ctlbilar  Palhologie  to  the  Edinburgh 
profeBSOr  in  the  following  complimentary  terms  ; — '  To  John  Goodsir, 
r -K.S,,  &c.,  as  one  of  the  earliest  and  most  acute  obiervera  of  cell-life, 
both  physiohigical  and  pathological,  this  work  on  Cellular  Puthulogif  ii 
dedicated,  u<  s  alight  testimony  of  bis  deep  respect  and  sincere  admira- 
tion, by  the  author.'  .4b  Professor  Virchow  bus  travelled  over  much  of 
the  ground  that  bad  been  previously  cullivnlcd  by  Goodsir,  it  is  no  less 
remarkable  than  disappointing  to  find  in  V  ire  bow  a  volume  of  433  p^es 
but  one  reference  to  Goodsir,  and  thai  in  connection  with  an  observation 
the  merit  of  which  might  be  more  fairly  ascribed  to  Dr.  Martin  Barry. 
This  i;  scanty  civility  to  a  scientific  eon/rere  whom  he  has  called  'one of 
the  moat  acute  observers  of  cell-life ' — one  whose  laboura  he  has  availed 
himself  of,  and  whose  opinions  and  words  be  has  occasionally  adopted. 

"  III  bis  paper  on  the  '  Morbid  Chances  affecting  the  Glanduls  Aggre> 
gatjeortheIleuminFever,'Goodsir(vcJ.ii,  p.  377)  describes  these  changes 
to  be  of  the  following  nature— viz.,  '  the  development  of  cells  within  ilie 
constituent  vesicles  of  the  patches  to  such  un  eitent  as  at  last  to  burst 
them,  or  cause  their  solution;  the  continued  increase  in  the  number  uf 
the  cells  proceeding  from  as  many  centres  as  there  -are  vesicles  in  the 
path ;  the  conglomeration  of  the  whole  into  one  mass  above  the  sub- 
mucous and  under  the  mucous  membrane,  the  distension  of  the  latter, 
and  the  necessary  ulceration  and  sloughing  of  the  mass  arisinc  from  this 
circumstance.'  This  is  clearly  Virchow's  '  prolifernlion  of  cells.'  ITien, 
in  p,  390  of  the  same  volume,  Goodiiir,  speaking  uf  simple  or  developed 
cells  holding  certain  relations  to  one  central  or  capital  cell,  says—'  it 
would  Bpiiear  that  from  this  ct-nlral  cell  all  the  other  cells  of  its  depart- 
ment derive  their  origin.  It  is  the  mother  of  all  leitliin  lU  ovrn  territorn' 
If  the  reader  will  be  at  the  pains  to  compare  the  whole  partigruph  froia 
'hicfa  this  passage  bat  been  quoted  with  a  paragraph  at  p.  U  of  Ur, 
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Chanu«'i  tnuislBtioii  of  Virobow,  ihst  terniiiiBtes  with  thu  Voril  '  ceil- 
trmton/'  (Eellen-territDrieD),  lie  cannot  bil  to  see  Che  cluse  IblluKing  or 
copjing  of  Uoodair.  Vircbow,  bowe*er,  mokes  no  reference  to  tbe  Hiurcu 
from  which  he  bu  obtained  hia  cell-territory.' 

"  VariouB  opiniona  on  the  nature  of  the  cell  have  paased  current  during 
the  last  tbirtj  years,  and  almost  each  quinquennial  has  bad  a  theory  of 
its  own.  Thus  Schwann  looked  upon  the  viuUine  membrane  M  the  outer 
cell'Wall,  the  yelk  aubstonce  the  contents,  tbe  germinal  rairle  the  nucleus, 
anil  tbe  mactUa  or  macuia  the  nucleolus  or  nucleoli.  Wagner  and  Henle 
regarded  the  germimd  veiiele  as  the  true  ceU,  and  the  other  parts  of  the 
onim  at  of  the  nature  of  superadded  structures.  Goodiir  and  Virchow 
held  the  cell  to  be  Ibe  ultimate  tsorphological  element  in  which  there  is 
any  manifestation  of  life,  and  that  the  seat  of  real  ai^tion  must  not  be 
transferred  to  anj  point  bejoiid  tbe  cell.  Slilt  Giier  distinctions  have 
been  drawn  of  late  years,  and  much  said  on  'plasms'  and 'protoplasms' 
or '  plasmodiums '  as  rivals  of  ibe  cell.  The  observations  of  the  eminent 
pbylologist  Hugo  Von  Mohl  on  the  '  Primordial  Utricle,'  Cieokowaky's 
views  on  tbe  oionnds,  espoused  by  Professor  Huxley  in  his  lectures  on  tbe 
InverUbrala,  and  Professor  Haeckcl's  '  ProCogenes.'  may  be  cited  in  proof 
of  the  opinions  afloat  and  pertaining  to  the  ultimate  atoms  of  organized 
bodies.  Tbe  protogenes  of  the  Jena  professor  is  described  as  '  simply  a 
minute  drop  of  living  jelty,  simpler  even  than  a  whits  blood  •corpuscle, 
having  no  nucleus,  no  nucleolus,  no  contracting  yesicle — "no  nothing" 
in  fact,  except  the  property  of  flowing  in  various  directions,  and  of  pro- 
truding innumerable  fine  processes  or  pseudopodia.'  Here  is  i  "  ' 
substance  devoid  of  all  but  molecular  structure,  yet  showing  by  it 
dopodia  tbe  actions  attributed  to  tbe  lower  forms  of  animal  fife— 
the  Amreba.  The  question  will  now  arise.  If  Haeckcl's  views  be  admitted^  is 
pUsm  endowed  with  a  formative  and  selective  power  in  the  building  up 
and  tbe  disintegration  and  decay  of  organiBmsP  Has  science  revea^d  ■ 
potential  or  pantheistic  force — the  universal  Arcbeus— pervading  every 
form  of  organized  matter  P  Is  it  to  be  inferred  that  life  is  originally 
stamped  on  the  amorphous  and  elementary  molecule,  that  the  molecule 
is  advanced  to  a  distinct  and  tangible  organization  in  the  cell  as  in  the 
(onorpbozoa — the  perfection  of  tissue  being  a  further  process  of  tbe  cell 
in  its  entirety — anntomical  and  physiological  ?  However  this  may  be — 
and  all  that  |>ertains  to  molecular  morphology*  is  likely  to  undergo  a 
thorough  inquiry — Dr.  Macvicar  and  others  have  space  and  verge  enough 
in  determining  tbe  intricate  philosophy  of  matter.  In  all  speculations 
resting  on  molecular  and  cellular  growth  it  may  be  well  to  remember 
that  the  dogma  of  to-day  may  come  to  rank  with  the  disbelief  of  to-morrow, 
or  even  be  classified  with  an  antediluvian  past ;  and  it  is  not  less  neoes- 
aary  lo  keep  in  view  what  history  has  oft  recorded  and  repeated,  but  in 
vain,  that  toe  eccentricities  of  one  age  may  become  the  wisdom  of  the 

WiiU   the   memoirs  which   are   the   productioa   of  Johii 

'  "This  question  was  fully  discMsed  in  the  'British  Medica!  Journal" 
{Jan.  13,  Uai),  in  a  lending  article— ' Cellular  Pathology,  its  Present 
Posilion' — being  a  review  of  Virchow's  work  as  translated  by  Clianoe 
The  passa^  rejerred  >o  in  the  text  above  are  placed  in  parallel  columns. 

'  "A  SEcteh  of  a  Philosophy— Part  11.— Mailer  and  Molecular  Morpho- 
logy," nubliihcd  by  Williams  and  Nor^tc,  ISfiS,  will  furoisb  abundant 
DiBieriols  to  lliusc  interested  iu  these  inquiries.  The  chemical  or  elementary 
synthesis,  rather  tlian  [lie  anatoniical  and  physiologiciil  rclntlous  of  molecules, 
are  discussed  iu  this  renmrkible  brockuir. 


167 

Goodsir,  a  few  are  included  wliich  were  written  by  tia 
brollier  Harry,  Those  who  knew  the  latter  knew  how 
Ijreat  promise  he  made  of  beeomiiig  an  able  coadjutor  of  Ma 
elder  brother,  if  not  a  successful  competitor  with  him  for  tlie 
highest  scienlifie  honours.  He  perished  with  Franklin  in 
the  ill-fated  Arctic  expedition.  Four  papers  in  this  col- 
lection attest  his  power  of  observation,  his  appreciation  of 
the  microscope  as  au  instrument  of  research,  and  the  bent 
of  bifi  genius  towards  the  study  of  comparative  anatomy. 
His  early  death  was  a  great  loss  to  science. 

John  Goodsir  was  horu  in  1814  at  Ansti'uther,  in  Fife- 
ebire,  not  far  from  Edinburgh.  He  was  a  son  and  grand- 
son of  distinguished  niedicnl  men,  and  was  early  destined  for 
the  medical  profession.  He  studied  medicine  at  Edinburgh, 
and  was  an  anatomical  pupil  of  the  late  Dr.  Knox.  He 
early  distinguished  himself  by  his  assiduity  in  the  study 
of  anatomy,  and  became  as  a  student  distinguished  for  the 
skill  with  which  he  made  models  of  his  dissections.  In  the 
early  part  of  his  career  he  became  the  friend  of  the  late 
Edward  Forbes,  and  for  many  years  they  lodged  together 
in  Edinburgh,  each  helping  the  other  in  the  walk  they  had 
chosen.  There  is  scarcely  an  Edinburgh  graduate  since 
1838  up  la  the  death  of  Forbes  in  1B54  that  had  not 
frequent  opportunity  of  seeing  them  together.  Large  num- 
bers remember  the  flat  at  21,  Mid- Lothian  Street,  so  well 
L4eEcnbed  by  Dr.  Lonsdale  : 

K  "The  domicle  of  the  Goodsira  in  No.  21,  Lothian  Street,  ndj&ceDt  to 
t-Uhe  University  of  £dinburi^b,  was  approuched  by  a  public  fliubt  nratnirs, 
to  which  BixuitTereut  fumiliea  bat]  access,  and  conBisted  or  ibe  half  of  a 
top  flat  or  storey,  frith  aCticH — rented  at  £17  s  yenr  t  In  character  it 
ranked  with  the  dnellinj;  of  petty  tradesmen,  and  though  the  rontna  were 
•mall  they  accumraodatvd  two  or  three  brothers  Goodsir,  Edward  Forbes, 
George  £.  Day — all  very  tall  mvn,  also  their  visitors,  and  a  houBckeepor 
or  cook,  and  two  lads  who  acted  as  anatomical  assistants  in  the  museum 
and  as  grooios*  in -wailing  at  home.  Man  was  not  ihe  sole  occupant; 
Mber  livmg  things— bip^,  quidruped.  manuped,  aiid  nulli[i«d — had  tbeir 
•hare  in  the  fortunes  of  the  household.      '  Jacko '  the  monkey/  '  Coco ' 

'  "  Jacko  "  was  a  droll  customer,  with  a  kecu  eye  to  his  physical  com- 
forUi.  Looking  upwards  in  ibc  scale  o[  being,  or  "aping  hia  bettera,"  ba 
would  have  a  vapour-bath,  and  in  a  mode  that  indicated  neither  pniprielj 
nor  decorum.  Waicliini;  liis  opportunity  when  the  pol  of  boiling  potatoea 
was  removed  fruui  the  fire,  lie  used  to  narni  bis  hips  over  the  shHuniug 
VHpoura.  Mr.  Day,  having  caught  him  in  the  act,  vowed  he  woald  eat  DO 
more  potatoes  unless  presented  iji  llieir  dry  jackets.  After  Goodsir  observed 
the  panuiie  on  the  gill  of  the  haddocii,  Mr.  Day  came  to  have  doubts  ai  to 
th«  validity  of  Gab  in  general  j  and  as  haddoclis  and  potatoes  were  stapls 
diahea  in  the  eetablishmeut,  his  (gastronomic  njaeamiahness  could  only  be 
■llajed  by  Goodsir'*  usurauce  of  the  paruilic  freedom  of  evoiy  &  '        ' 


168 

the  tortoise,  '  Csb&t  '  the  dog,  '  Doodle '  the  cat,  and  oocaaionally  giilnea- 

Eigs  and  urchins,  had  their  freedom  of  run  in  the  catablishmeDt ;  the 
irda  were  csseil,  and  the  (;reat  eagle  itood  Frometheu»-like  on  hia 
Caucasus ;  vrhiTsC  shut  up  in  the  atticB,  or  claimiog  part  of  the  cotik'a  pre- 
cincts, and  in  improvised  aquaria  of  vivaria,  were  frogs,  Gshes,  molluscs, 
echinoderms,  and  varioiu  odds  and  ends  oi  lavtrtebrata.  lliese  animalB 
were  nearly  all  meant  for  physiological  observation,  and  occasionally 
furnished  the  anatomists  with  a  blood-globule,  a  muscular  fibre,  and 
ciliated  epithelium.  As  the  ranks  of  lhi«  liTing  motley  fell  away — fiir 
itmidst  such  a  marine,  aerial,  and  land  population  life  flowed  and  ebbed, 
and  oil  departed — the  oivanisms,  on  censing  their  physiological  functions, 
obtained  the  obsequies  of  the  Bcnl[Hjl,  the  injecting-sj'ringe,  the  spirit-jar, 
or  macerating- tub  ;  and,  as  mementoes  of  once  lamiliar  faces,  skins  and 
crania  for  conservation  might  be  seen  hanging  like  banners  on  the  outward 
wall  or  attic's  roof.  Tlji9  semi -menagerie  and  its  mortuary  relics,  con- 
veying to  more  senses  than  one  decided  anatomical  impressions,  bore  a 
faint  resemblance  to  a  portion  of  the  monastery  of  the  Capuchins  in  the 
Fiazza  Barberini  at  Rome,  where,  however.  iJie  gcnuM  homo,  and  not  iha 
genera  animalium,  constituted  a  more  degrading  demonstration.  Along 
wilh  household  furniture,  boxes,  big  tomes,  porlfnlios,  fossils,  geological 
and  arcliffiological  specimens,  were  strewed  about  the  rooms ;  the  finer 
sorts  of  things  occupied  shelves;  and  tliese  again  variously  set  off  by 
dried  starSehea,  sheila,  trophies  of  the  chase,  meerschaums,  and  the  artistic 
or  grotesque  fancies  of  Forbes.  As  indiscriminate  as  the  Fans  chiffon- 
niers,  the  Goodsirs  fraternity  hoarded  up  organic  forms  and  iheir  special 
idols,  till  they  realised  what  appeared  to  bystanders  a  chaos  of  natural 
history  and  domesticity  only  to  be  surpassed  by  the  oddest  curiosity -shop 
in  the  Cowgate  of  the  ancient  city.  With  the  owners,  however,  there  was 
method  in  the  midst  of  siranae  confusion,  besides  much  pleasantry  in  the 
conceit,  and  a  kind  of  susthetic  halo  that  crowned  all  the  dust  and  cobwebs 
of  their  domicile." 

There  is  one  thing  the  biograplier  has  forgotten   here ; 


thiit 


19   a   microscope. 
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by  Ross 


Powell  or  Smith,  hut  a  second-hand  one  picked  up  by 
Forbes  iu  a  shop  in  Edinburgh.  Be  sure  it  was  not  a  very 
good  one,  but,  as  Forbes  used  to  say,  "  It  is  not  the  object- 
glass  at  one  end,  but  the  head  at  the  other,  that  constitutes 
the  value  of  the  microscope."  In  this  naturalists'  den 
might  be  met  from  time  to  time  George  Wilson,  John 
Keid,  Samuel  Brown,  J.  Hughes  Bennett,  James  Simpson, 
Martin   Barry,  John   Balfour,  James  Wilson,  David   Page, 

the  cook's  declaratian  that  "  Jaoka  "  was  chined  up  during  the  preparation 
of  the  "  gentleniea'a  dinner." 

"  Jacko,"  iu  a  roving  humour,  descended  by  the  spout  on  tiie  outside 
nail  to  a  lower  store;,  and  Hading  the  kitchen  window  open  walked  in,  to 
the  great  dismny  of  tlie  female  inmate.  Knowing  nothing  of  the  curioui 
household  above,  and  being  much  engrossed,  as  nearly  all  Scotch  folk  were 

at  the  time,  with  the  threatened  disruption  in  the  Kirk,  Mrs. looked 

upon  the  intruder,  whoie  presence  was  a£  mysterious  as  his  person  was 
horrid  in  her  ejos,  as  "sjurituallj  uncanny;  naj,  as  "the  chains  were 
broken,"  had  not-  "the  tlimisand  years"  ended,  and  here  was  "BeclKebuh 
IlimsBl' !" 
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tjohn  Percy,  Lyon  Playfair,  Allan  Thomson,  and  a  number 
I  of  others  now  living  itmongst  us  or  passed  away  with 
I  lionoured  names. 

Of  discoveries  made  by  the  microscope  at  this  period  of 
f  Goodsir'a  life,  we  may  mention  that  of  the  stomachic  fim- 

(,  Sarcina  ventricuH.     This  discovery  is  thus  related  by 

.  Lonsdale : 

"  His  contributions  to  the  different  societies  in  Eilinbargli  (1 841—1 844) 
ihow  how  earnesll;  he  laboured  Tor  n  front  place  in  the  ranks,  hoping  hj 
all  UudabW  methods  to  put  himself  in  a  favorable  position  for  an;  more 
lucrative  or  substantial  appointment  which  might  cast  up.  One  of  these 
contributions  relating  to  the  Sarcina  veidricidi  in  cases  of  pjrosis  or 
■waterbrash' — a  prett;  discoverj  of  itself  for  anj  man  to  make — helped 
to  disclose  much  that  had  been  obscure  and  enigmatical  in  digestion. 
Hie  perveisitj  of  the  stomachic  functions,  caused  b;  the  presence  of 
oi^nisms  which  no  {(a^tric  juice  could  control,  was  viewed  as  gtrangely 
curious.  The  Sarcina  attracted  most  attention  in  England,  where  stomauh 
complainta  disturb  the  gastronomical  'John  Bull,'  as  the  'sair  head' 
does  the  plodding  Scot,  and  'smotherings  about  the  heart'  affect  the 
Irish  Cell.  The  discovery  attracted  nianj  by  its  novelty,  though  parasi- 
tical growth  had  for  some  time  been  a  matter  of  discussion.  In  this 
countrjf  Professor  Owen{1832)detecled  the  presenceof  a  ^eenish  vegetable 
mould  in  the  lungs  of  the  Pkmicoplertu,  and  was  led  to  mferlbat  internal 
parasites  embrace  entophytn  as  well  as  entozoa.  Italian,  French,  and 
German  observers,  and  notably  Meynier,  Schonlein,  and  Langenbeck,  had 
written  on  parasitic  growths;  and  Gruby  of  Vienna  (Valentin's  'Reper- 
torium,'  1S41)  had  given  a  complete  history  of  them,  bestowing  spcraal 
attention  on  the  crusts  of  the  Tinea  favosa  uuidc  up  of  Mycodertnata. 
Hughes  Bennett  In  Edinburgh,  Rayer  and  Cazenave  in  Paris,  confirmed 
Grubj's  views.  Mr.  George  Busk  gave  an  excellent  review  in  the  "  Micro- 
scopic Journal'  (December,  1841)  of  all  that  had  been  done,  and  embodied 
his  own  researches  with  it,  so  that  parasitic  formation  was  one  of  the  ques- 
tions of  the  dnj  when  Goodsir  discovered  ihe  atoniachic  enemy.'  Aa 
Bareina  affects  all  phases  of  life,  from  Lazarus  at  the  gate  to  Dives  in  the 
palace,  Goodsir  became  involved  in  a  large  amount  of  correspondence 
with  doctors  and  patients  soliciting  iuformation  and  curative  means.  The 
history  of  [he  case  gave  him  position  and  authority  as  a  minute  and  accu- 
L  rate  observer  in  Utile  explored  fields,  and  where  natural  history  pursuits 
afforded  light  to  strictly  paihological  questions." 

In  1846  Goodsir  was  appointed  Professor  of  Anatomy  in 
the  University  of  Edinburgh.  From  this  time  to  the  day 
of  his  death  he  devoted  himself  to  the  duty  of  teaching 
anatomy.  He  did  not  neglect  the  use  of  the  microscope, 
and  he  had  the  satisfaction  of  seeing  his  colleaguce,  more 
especially  Dr.  Hughes  Bennett,  the  Professor  of  the  Insti- 
tutes of  Medicine,  introduce  this  instrument  into  his  practi- 

'  "  If  Edinburgh  was  iirsl  made  acquainted  with  the  Sareiiia,  so  was  its 
•Philosophical  Journal'  the  first  to  convey  to  the  world,  in  1819,  Sir  J. 
Bersohul's  researches  on  the  htpo-salphiles— salts  of  such  significance  in 
onunte reeling  Ihe  parasite. 
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cal  teaching  at  the  bedside  in  the  Infirmary  of  Ediubargh. 
At  tlie  same  time  he  directed  all  his  leisure  to  the  improve- 
ment of  the  museum  under  his  charge.  His  lectures  were 
eminently  successful,  and  he  devoted  a  certain  portion  of  his 
time  to  giving  demonstrations  of  anatomy  in  addition  to  his 
professional  labours  as  a  lecturer.  In  these  demonstrations 
the  microscope  was  cotistaatly  employed,  and  in  the  nume- 
rous papers  which  he  subsequently  pubHshcd  we  find  him 
making  extensive  use  of  this  instrument.  He  based  his 
physiological  and  morphological  teachings  on  an  accurate 
knowledge  of  the  nature  of  the  tissues  which  entered  into 
the  composition  of  the  organs  of  the  animals,  and  these  alone 
could  be  understood  by  researches  dependent  on  the  aid  of 
the  microscope.  Had  he  lived,  Goodsir  would  have  undoubt- 
edly put  his  large  knowledge  of  the  laws  which  govern  the 
functions  and  forms  of  animal  life  into  a  systematic  trcatise.- 
As  it  is,  we  have  from  his  pen  a  series  of  papers  unrivalled 
in  accurate  observation  and  felicitous  induction,  and  no  one 
who  wishes  to  master  the  results  of  biological  science  can 
dispense  with  the  study  of  his  writings.  This  work,  em- 
bracing his  most  important  papers,  has  been  carefully  edited 
by  his  successor  in  the  Chair  of  Anatomy,  Professor  W, 
Turner,  and  contains  a  large  series  of  plates  iUustrating 
the  various  structures  to  which  reference  is  made  in  the 
text.  To  his  large  class  of  pupils,  to  students  of  minute 
Structure,  and  the  cultivators  of  i)hysiological  science,  these 
volumes  will  be  found  a  precious  record  of  the  observations 
and  views  of  one  of  the  profoundest  physiologists  this  cen- 
tury has  produced. 
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Nerve. — On  the  mimite  Anatomy  of  the  Pa- 
cinian Corpuscles  of  Man  and  other  Mammil'era.  By  Dr.  G. 
V.  Ciaccio,  Professor  of  Phyaiology  at  Parma.  Turin,  1868, 
4to,  5  plates. — Dr.  Ciaccio  was,  five  years  ago,  studying  his- 
tology in  this  country  with  Dr.  Lionel  Beale,  At  that  time 
he  published  a  paper  in  tlrts  Journal ;  he  haSj  since  hia  return 
to  Italy,  written  some  valuable  memoirs,  one  of  which,  on 
the  Structure  of  the  Skin  of  the  Frog,  he  was  good  enough 
to  send  ua.  The  illustrations,  both  in  that  and  the  present 
memoir,  are  very  beautifully  executed.  This  is  a  very 
detailed  account  of  the  Pacinian  body,  the  methods  of  pre- 
paring the  object  for  examination  being  first  discussed  iu 
detail.  Dr.  Ciaccio  concludes  that  the  structure  of  these 
bodies  is  quite  peculiar  (he  is  not  able  to  add  much  to  what 
■was  previously  known  on  this  score,  but  gives  valuable  con- 
firmatory evidence),  and  tlicir  function  also  must  be  regarded 
as  a  special  one,  which  is  at  present  unknown. 

The  Nerves  of  the  Cornea.  By  H-  PctermoUer.  2  plates. 
Zeit.f.  Rat.  Med.,  xxxiv,  1st  part. 

The  Central  Nervous  System  aud  the  Auditory  Organ  of 
the  Cephalopoda.  By  Ph.  Owsjannikow  and  Dr.  A.  Kowa- 
lewsky,  Mem.  de  I'Acad.  Imper.  des  Sc.  St.  Petm-abourg, 
Tome  xi.  No,  3, — The  authors  give  the  microscopic  structure 
of  the  ganglia  and  the  microscopic  relations  of  the  nerve- 
fibres  in  several  species  of  Cephalopoda.  The  structure  of 
the  auditory  sac  itself  is  elaborately  worked  out  and  figured. 
Several  plates  of  double  quarto  size,  and  marvellously  drawn, 
illustrate  this  paper.  Owsjauuikow's  paper  on  the  Lamprey's 
{PetromyzoH  fluviatilis)  ear,  in  the  same  series  of  memoirs, 
furnishes  an  interesting  comparison  of  the  structure  in  the 
highly  organised  mollusc  and  the  low-grade  fish. 

On  the  Auditory  Organs  of  Molluscs.  By  M.  Lacaze 
Duthiers.  Comptes  Rendiis,  November  2nd,  1868, — This 
paper  is  one  of  considerable  importance,  and  one  which 
should  excite  attention  of  all  comparative  anatomists.  Since 
Siebold,  Kbiliker,  and  others  drew  attention  to  the  otolithic 
sacs  of  Gasteropods,  Leydig,  Claparedc,  Uuxley,  and  Lacaze 
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Duthicrs  himBelf,  have  stated  that  t)ie  sac  derives  its  nerve 
in  the  large  majority  of  cases  (tlie  Heteropoda  and  Eolidte 
being  exceptions),  &om  the  pedal  ganglion,  and  the  supposed 
innervation  of  the  organ  from  the  pedal  ganglion  led  to 
various  deductions  as  to  the  inconstancy  of  the  innervation 
of  homologous  parts,  and  the  connection  between  sensory  and 
motor  nerve-centres.  M.  Lacaze  Duthiers  has  recently  care- 
fully looked  into  this  question,  and  believes  that  he  and  other 
observers  have  been  misled  by  the  apposition  of  the  otolithic 
aacH  to  the  pedal  ganglion,  and  that  the  auditory  nerve  comes 
to  the  aac  really  from  the  supra- cesophageal,  also  called  cere- 
broid  ganglion,  and  thus  this  ganglion  is  the  nerve-centre  of 
bU  the  sensory  organs.  Dr.  Lacaze  Duthicrs  is  an  observer 
of  the  very  greatest  distinction  and  of  knoirn  accuracy;  we 
therefore  must  expect  to  see  bis  observations  confirmed,  and 
would  point  to  this  inquiry  as  a  worthy  task  for  any  of  our 
readers.  It  is  much  to  be  regretted  that  these  observationSj 
so  important  in  connection  with  the  homologies  of  the  Mol- 
Insca  (for  it  was  usual  to  determine  the  homologue  of  the 
pedal  ganglion  by  the  connection  of  the  otolithic  sac  in 
doubtful  cases] ,  have  been  totally  misrepresented  in  the  pages 
of  the  '  Monthly  Microscopical  Journal,'  and  in  the  '  Popular 
Science  Review.'  The  error  has  arisen  from  imperfect 
knowledge  of  the  French  language,  and  of  the  rudiments 
of  moUuscan  anatomy. 

Throughout  the  translation  of  Dr.  Duthier's  paper  in  the 
February  number  of  the  '  Monthly  Journal,'  the  term  "  sus- 
oesophagien"  is  translated  "  sub-CCBophageal,"  instead  of 
"  Supra-oesophageal,"  and  thus  the  very  fact  which  Dr. 
Duthiers  denies  is  most  emphatically  asserted  in  the  transla- 
tion of  the  paper;  and  the  same  mistake  is  made  in  the 
Chronicle  of  the  '  Popular  Science  lleview'  for  January.  Is 
it  possible  that  Dr.  Lawson's  contributor  knows  that  in  Mol- 
luscs the  cerebral  ganglion  is  supra- (esophageal,  and  the 
pedal  ganglion  is  sub-oesophagea!  ?  The  following  passage 
and  the  subjoined  translation  in  the  '  Monthly'  would  lead 
one  to  suppose  that  it  is  impossible: — "Toujours  le  nerf 
acoustique  prend  son  origine  sur  les  ganglion  sus-cesophogie 
on  cerebral."  "The  acoustic  nerve  invariably  takes  its 
origin  from  the  subresophageal  or  cerebral  ganglion." 
'Monthly  Mic.  Journal,'  February,  p.  115,  sis  lines  from 
top  Cand  again  two  lines  from  the  bottom]. 

We  regret  much  that  the  space  of  a  useful  contemporary 
should  have  been  wasted  in  propagating  such  error  as  the 
above.  It  is  most  necessary  for  us  to  correct  it,  as  the  obser- 
vations of  Professor  Lacaze  Duthiers  on  the  subject  are  of  ao 
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much  value ;  and,  moreover,  it  is  well  to  be  on  guard  against 
similar  errors  in  future  in  the  new  '  Journal  of  the  Royal 
Microscopical  Society.'  The  repetition  of  the  error  and 
complete  perversion  of  the  author's  sense  shows  that  the 
excuse  of  carelessness  cannot  be  applied  in  this  caae.  That  the 
translator  was  puzzled  by  the  contradictions  which  he  himself 
elaborated  is  apparent  from  this  sentence,  which  .we  give  as 
printed: — "lu  the  Heteropoda  especially,  the  otolites  arc 
suspended  from  the  briun  (?)  (cerveau),  as  if  from  a  long 
delicate  thread."  The  inserted  note  of  interrogation 
and  French  word  indicate  an  unenviable  state  of  bewil- 
derment. 

Professor  Lacaze  Duthiers'  researches  have  been  made  on 
more  than  thirty  species  of  Gastcropods,  aud  he  has  never 
failed  to  discover  the  relation  of  the  auditory  nerve  to  the 
cerebral  ganglion.  Limax,  Arion,  Helix,  Zonitcs,  Clausilia, 
Succiuea,  Physa,  Lymneus,  Ancylns,  Neratiua,  Paludina, 
Testacclla,  Cyclostoma,  Pileopsis,  Calyptera,  Natica,  Nassa, 
Trochns,  Murex,  Cassidaria,  Purpura,  Patella,  Haliotis, 
Eullcea,  Aplysia,  Lamellaria,  are  the  genera  in  which  this 
relation  has  been  established.  In  these  investigations  oxalic 
acid  was  used  as  a  re-agent  to  render  the  lime  crystals  in  the 
auditory  sacs  apparent,  and  thus  facilitate  their  dissection. 
Staining  with  carmine  was  also  found  useful.-  It  will  be  ob- 
served that  Professor  Lacaze  Duthiers'  researches  extend 
■  only  to  the  Cephalophorona  MoUusca.  It  will  be  of  the 
greatest  importance  to  ascertain  how  far  his  results  are  true 
for  the  Lamellibranchs.  In  Anodon  the  pedal  ganglion  is  a 
very  long  way  removed  from  the  so-called  sup ra-mso phage al 
ganglion,  and  on  that  pedal  ganglion,  supported  by  a  pedun- 
cle, the  otolithic  sac  is  to  be  acen.  The  hope  to  establish 
minute  homologies  between  Gasteropoda  and  Lamellibranchs 

I  is,  we  are  convinced,  a  vain  one,  but  it  is  necessary  to  know 
how  far  they  agree  in  structure. 
MuscuLAK  Tissue. — On  the  Structure  of  Striped  Muscular 
Tissue.     Second  article.    By.  W.  Krause.    Zeitsch.  fur  Rat. 
Med.,  xixiv.     Ist.  Part. 
Blood. — Cohnheim'a  Fiews  on  the  Passage  of  tVhite  Blood- 
Cells. 
Dr.  Koloman  Balogh  opposes  the  view  lately  advanced  by 
CoUnheim.      He  observes  that  the  first  writer  on  this  subject 
was  Aug.  Waller,  of  London,  who  had  already  seen,  in  IH  H>, 
in  examining  the  mesentery  of  tbe  toad  and  the  tongue  of 
the  frog,  that  the  white  and  red  globules  of  the  blood  can  pass 
outside    the    walls   of  the   capillary  vessels.     The    different 
details  of  these  observations  had  led  Waller  to  conclude : 
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Ist.  That  the  white  globules  can  open  for  themselves  a 
passage  through  the  uninjured  walls  of  the  TeBsels.  Snd. 
That  the  blood  possesses  a  power  of  nutrition  which  permits 
it  to  rapidly  close  the  orifice  by  which  these  globules  passed 
out.  In  a  second  memoir  Waller  endeavoured  to  establish 
the  identity  of  the  corpuscles  of  mucus  and  of  pus  with  the 
white  globules  of  the  blood.  He  did  not  regard  the  passage 
of  the  globules  as  necessarily  a  vital  procesB,  since  he  was 
able  to  observe  it  after  death ;  and  he  considered  that  the 
phenomenon  might  be  due  to  a  solvent  action  exercised  by 
the  blood  globules  on  the  vascular  walls.  These  researches 
of  Waller  appeared  in  the  '  Philosophical  Magazine '  and  fell 
into  profound  oblivion,  even  in  England,  until  the  moment 
when  Cohnheim  published  his  work  on  the  same  subject  in 
'Virchow's  Archiv.'  Dr.  Balogh,  wishing  to  check  the  ex- 
perimeats  of  Cohnheim,  instituted,  with  the  aid  of  Dr. 
Andreas  Csabatamy,  a  great  number  of  experiments  on  the 
mesentery  of  frogs,  some  poisoned  by  curare,  others  left 
intact.  He  noticed  very  readily  the  tendency  of  the  white 
corpuscles  to  form  agglomerations  in  the  vessels  at  certain 
points ;  but,  although  he  made  repeated  observations,  some- 
times for  twenty-four  hours,  he  quite  failed  to  see  even  one 
white  globule  pass  through  the  walls  of  the  capillaries,  or 
one  that  had  so  passed.  Dr.  Balogh,  in  the  face  of  these 
negative  results,  asks  what  can  have  led  Waller  and  Cohn- 
heim to  admit  that  the  white  globides  of  the  blood  can  pass 
through  vascular  walls ;  also,  if  pus-cells  cannot  be  formed 
in  the  connective  tissue  without  the  participation  of  the  white 
globules  of  the  blood;  and,  finally,  if  the  white  globules  of 
the  blood  can  be  a  source  of  the  formation  of  pus.  He  con- 
siders tlie  idea  put  forth  by  Waller  and  reproduced  by  Cohn- 
heim as  the  result  of  optical  errors,  lie  does  not  deny 
absolutely  the  existence  of  some  apertures  in  the  walls  of 
the  vessels,  but  lie  is  convinced  that  they  would  be  too  small 
to  allow  the  passage  of  the  globules.  He  could  not  see  them 
with  a  new  immersion  objective  of  Hartnack,  giving  a  magni- 
fying power  of  2,600  diameters;  and  he  doubts  if  such  aper- 
tures existed  whether  penetrating  injections  could  succeed  in 
the  way  they  do.  Besides,  Keber,  who  described  these  pores, 
was  unable  to  demonstrate  them  in  a  revnion  of  German 
naturalists  and  physicians,  and  the  method  of  Recklinghausen 
(impregnation  with  silver)  produces  the  appearance  of  orifices 
where  nothing  of  the  sort  really  exists,  He  considers  the 
pus-cells  seen  outside  the  vessels  to  arise  from  the  connective 
tissue ;  and  the  cells  of  the  vessel  walls  may  equally  give 
rise  to  such.     The  white  globules  of  the  blood  accidentally 
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escaping  by  rupttire  caDnot,  he  believes,  give  rise  to  veritable 
pus  at  all. 

Teetb. — How  to  Study  the  Structure  of  the  Teeth.  By 
Professor  S.  P.  Cutler.  The  Denial  Register,  Nov.,  1868. 
In  giving  ray  processes  for  the  investigation  of  the  teetb,  I 
would  like  very  much  for  all  who  have  instruments  to  follow 
me  and  give  their  iudividual  results.  This  course,  I  main- 
tain, will  at  least  reward  any  one,  amateur  or  otherwise.  In 
the  first  place,  a  good  and  reliable  microacope  will  be  pre- 
requisite. Secondly,  a  thorough  practicable  knowledge  of 
the  use  of  the  instrument  will  be  indispensable. 

To  commence  with  the  gum  or  soft  pulp  of  a  tooth. 

Formula  No.  1.  Procure  a  fresh  pulp,  sound  and  normal, 
and  put  this  into  alcohol  (ordinary),  and  let  it  remain  several 
days,  when  it  becomes  firm  and  tough.  Then  remove  from 
the  alcohol,  and  with  a  sharp  razor  slice  into  thin  longitudinal 
sections,  as  thin  aa  possible,  observing  the  order  in  which 
they  are  cut.  They  are  now  ready  for  mounting,  and  should 
be  mounted  in  the  order  in  which  they  are  cut.  Mount  in 
balsam,  label  and  number.  This  specimen  will  show  sections 
of  blood-vessels,  cellular  tissue,  and  portions  of  nerve-fila- 
ments, commencing  with  the  first  slice,  and  follow  the  order 
of  their  mountings. 

Formula  No.  2.  Procure  a  fresh  pulp  as  before,  and  treat 
same  way  in  alcohol.  Now  remove,  and  commence  at  one 
end,  and  cut  across  at  right  angles  to  the  pulp,  and  cut  into 
thin  slices,  laying  them  aside  iu  the  order  in  which  they 
were  cut.  Then  mount,  label,  and  number  in  the  same  order 
in  which  they  were  cut,  as  iu  the  first  process. 

Formula  No.  ti.  This  time  cut  a  pulp,  prepared  as  above 
directed,  obliquely  from  end  to  end,  observing  the  same 
angle  through  the  entire  pulpj  lay  aside  and  mount  as  in 
the  other  cases. 

In  the  above  specimens  the  filamental  septum  may  be  im- 
perfectly seen  and  studied,  though  not  satisfactorily,  as  the 
Cell  contents  will  obscure  the  nerve  fibrils,  though  not  entirely 
BO.  For  the  above  processes  pulps  of  single  teeth  are  prefer- 
able to  begin  with ;  then  the  molars  may  be  studied  in  the 
same  way.  When  the  pulp  is  removed  from  the  alcohol  it  is 
white  and  tough,  and  should  be  cut  and  mounted  as  soon  as 
possible,  before  it  hardens  too  much. 

Formula  No.  4.  Procure  a  fresh  pulp,  and  at  once  split  it 
open  from  end  to  end  ;  then  lay  it  on  a  slip  of  glass  slightly 
coated  with  balsam  pitch,  and  spread  it  out,  after  slightly 
rounding  the  glass  (something  like  a  hunter  stretches  his 
coon  skill  on  a  barrel  to  dry) ;  then  remove  as  much  of  tlie 
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cell  contents  as  conveuieot,  by  washing  with  a  piece  of 
sponge  and  acetic  acid  or  ether,  rubbing  lengthwise  with 
pulp.  This  will  show  more  clearly  the  septum  of  filaments, 
and  also  show  the  coantless  openings  through  the  pulp  mem- 
brane, where  the  fibrils  pass  out  into  the  dentine.  These 
specimens  will  not  keep  well  for  permanent  use,  unless 
mounted  iu  pitch  on  both  sides ;  even  then  changes  take 
place. 

Formula  No.  5.  Fresh  pulps  may  be  dissected  into  small 
patches,  or  torn  to  pieces  and  mounted  as  above  directed, 
which  will  show  more  or  less  of  the  structure  of  the  interior 
of  the  pulp;  patches  of  nerve  fibres  or  filaments  may  be 
seen  iutact. 

Formula  No.  6.  Remove  fresh  pulps  and  let  them  dry  a 
day  or  so;  then  with  a  short  pointed  bistoury  or  scissors  split 
open  the  pulp  from  end  to  end,  and  spread  out  on  coated 
glass  as  before  directed,  mount  and  label.  In  these  speci- 
mens the  openings  through  the  membrane  may  be  distinctly 
seen,  also  the  system  of  nerves  as  heretofore  described  in 
former  articles,  though  not  entirely  intact,  but  more  or  less 
distributed.  The  above  are  the  leading  features  of  preparing 
pulps  for  the  microscope,  though  many  other  methods  may 
be  employed,  none  of  which  will  be  entirely  satisfactory  to 
the  beginner. 

In  the  case  of  dried  pulps,  they  may  be  put  into  water  and 
swelled,  then  split  open,  dissected,  and  eiamiued. 

A  new  set  of  formulas  will  now  be  given,  which  will  show 
the  filamental  system  to  perfection  and  in  situ,  and,  cell 
structures  and  blood  vessels  generally  being  obliterated  by 
differentiation,  only  in  some  instances  the  vessels  may  be  seen 
with  their  contents.  As  we  lack  terms  to  fully  describe  this 
process,  I  will  suggest  something  new,  as  ossification  and 
calcification  neither  are  expressive.  DentiCication,  which  is 
in  use,  and  the  most  satisfactory,  does  not  fully  give  the  pro- 
cess ;  instead,  I  would  surest  the  terms  denlificalio  pulpte 
or  dentum  secundum,  meaning  secondary  dentine.  Another 
form  of  hardened  pulp,  depending  on  another  cause,  might 
be  termed  with  propriety  nodosa  puipa,  or  granulated  pulp, 
and  may  consist  of  one  or  more  granules,  round  or  irregular 
in  shape. 

The  former  depending  on  wearing  down  of  the  tooth  by 
mastication,  and  the  latter  depending  on  irritation  from  decay 
and  other  causes,  is  always  confined  to  the  limits  of  the  pulp, 
and  never  adherent  to  the  inner  walls  of  the  dentine.  The 
former  process  may  be  considered  as  physiological,  and  the 
latter  as  pathological.     One  anticipated  by  nature,  or  the  vu 
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medicatrix  nalurte,  and  ample  provision  made  when  the  pro- 
'       In  the  latter  case  no  such  result  is  antici- 
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^^K  pated,  and  no  constant  saving  provision  instituted ;  on  the 
^H' contrary  is  infrequent  and  accidental,  happening,  probably, 
^^m  in  certain  temperaments  only. 

^H  In  both  cases  the  result  is  the  same,  so  far  as  these  pro- 
^^P  cesses  are  viewed  under  the  microscope — that  is,  the  fila- 
^~  mental  arrangements  of  the  nerves  are  in  both  cases  intact, 

and  show  beautifully  the  plexuses  of  nerves  occupying  the 

interior  of  the  pulp  already  described. 

The  processes  may  be  compared  to  petrifying  processes  in 

■  inorganic  chemistry,  soluble  lime  salts  filling  up  the  cells  and 
•round  the  nerve  fibrils,  leaving  these  structures  perfect  and 
intact.  Cell  walls  also  remain,  only  their  contents  being  re- 
placed by  lime,  the  blood  vessels  generally  being  filled  with 
lime,  or  are  absorbed  and  disappear. 

The  precise  nature  of  these  changes  is  not  well  understood, 
though  the  result  may  be  readily  comprehended.     Without 

■  the  aid  of  these  secondary  formations  the  true  system  of 
pulp  structures  never  could  be  satisfactorily  studied. 
Specimens  may  be  sawed  with  main-spring  saws  through 
crowns  and  roots  when  the  pulp  is  ossified,  including  the 
pulp,  showing  the  61amental  system  through  the  primary  and 
secoudary  dentine  in  a  perfect  state  of  preservation.    Section 
^,       after  section  may  be  cut  through  the  tooth  and  pulp  in  thin 
W^^  slices,  and  dressed  down  on  a  fine  hone,  first  sawing  through 
^^M  the  centre ;  then  saw  off  thin  slabs  on  each  side,  dress  down 
^^P  >nd  saw  as  before ;  dress  down  again  and  saw  until  all  the 
^^  pulp  is  sawn  up.     These  sections  may  be  cemented  to  slips 
of  glass  with  Canada  balsam :  pitch  the  dressed  side  to  the 
glass,  then  dress  down  on  a  hone  until  light  readily  passet 

through  it,  then  introduce  undcrtbe  in9trument,andif  not  thin 

^^Lenougb  to  show  the  nerves  distinctly,  dress  down  until  they 
^^Kean  be  seen ;  if  too  thick,  same  as  in  preparing  ordinary 
^^Piooth  specimens.  This  secoudary  nodes,  or  nodular  dentine, 
^^  is  not  true  secondary  dentine,  though  very  similar,  and  might 
be  included,  perhaps,  under  the  head  of  calcification,  which 
may  take  place  in  any  tissue,  especially  in  advanced  life, 

*  depending  on  similar  causes,  that  is  stasis  in  the  part,  and 
deposit  of  lime,  and  is  an  accidental  circumstance,  and  may 
eervc  as  a  protection  to  the  pulp  against  further  ravages  of 
decay.  lu  both  forms  of  secondary  dentine  the  remaining 
soft  portions  of  the  pulp  retaiu  their  vitality  to  a  certain 
extent,  varying  in  different  cases. 

It  will  be  found  that  ill  case  of  wearing  of  teeth  of  old 
persona  there  is  evidence  of  tubular  disturbance,  especially 
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uear  the  former  bouudariea  of  pulp  cavity,  eometimes  tliroDgli' 
out  the  dentine.  The  cooiiectioii  and  coutiauatioa  of  tubuli 
will  be  distinctly  seen,  aud  traced  from  primary  to  secondary 
deutine,  the  regularity  of  the  primary  disappearing  in  the 
secoudary  dentine.  Slips  of  glass,  Canada  balsam,  spring 
wooden  clamps,  or  clothes-pins,  a  spirit  lamp,  saw,  and  hone, 
are  all  that  is  necessary  to  prepare  specimens.  The  pitch  is 
formed  by  gently  evaporating  the  balsam  over  a  spirit  lamp 
until  when  cold  it  becomes  hard,  and  of  a  browu  colour. 

The  Homologies  of  the  Dental  Plates  and  Teeth  of  the 
Proboscidiferous  Molluscs.  By  G.  Denis  Macdouald,  M.D,, 
F.KS.     Antuils  and  Mag.  Nat.  Hist.,  Feb.,  1869. 

CoNNECTivz  Tisscis. — Development  of  Connective  Tissue 
in  the  Placenta.  By  Prof.  Rudolph  Maier.  Vir chow's 
Archiv,  1st  part,  1869. 

On  the  so-called  "  Bindeaubetanz  "  ctf  the  Central  Organs 
of  the  Nervous  System.  By  J.  Henle  and  P.  Merkel. 
3  plates.     Zeitschrift  fur  Rat.  Med.,  vol.  xxxiv,  1st  part. 

Gland. — On  the  Development  and  the  Structure  of  the 
Spermatic  Particles  of  Fishes,  By  Ph.  Owajanikow.  Melanges 
Biologiqttes  de  I' Acad.  Imp.  St.  Petersbourg,  September,  1868, 
— The  author  has  sent  to  us  a  German  al»tract  of  his  paper, 
and  the  original  in  Russian,  with  a  plate.  He  diacusBea  the 
views  of  KoUiker,  Schweiger-Seidel,  and  La  Valette  St. 
George. 

General. — Studies  on  the  Nervous,  Muscular,  and  Glan- 
dular System  of  the  Crayfish  {Astacus  fiuviaiilis).  By  Dr. 
Victor  Lemoine.  Annates  des  Sciences  Naluretlea,  1868. — 
This  is  an  exceedingly  careful  study  of  a  very  common  animal, 
and  is  therefore  likely  to  interest  manyofourreaders.  There 
is  always  something  of  value  to  be  ascertained  by  detailed 
study  of  even  these  commonest  forms.  The  glandular  system 
has  received  especial  attention  from  M.  Lemoiue ,-  and  the 
structure  of  those  bodies  thought  to  be  the  homologue  of  the 
cement-glands  of  Cirrhipedes  is  minutely  described. 

The  Luminous  Organs  of  Lampyris  noctiluca.  By  Ph. 
Owsjauuikow.  Mim.  de  I'Acad.  hnpe}-.  St.  Petersbourg, 
tome  li.  No.  17.— This  is  a  memoir  in  German.  The  re- 
aearclies  of  Max  Schultze  are  referred  to,  but  not  those  of 
Prof.  Targione  Tozzetti,  whose  [laper  we  mentioned  last 
year. 

The  Animal  "  Cell "  not  essentially  different  in  Function 
from  the  Vegetable. — In  a  paper  read  before  the  Association 
of  German  Naturalists,  at  its  last  session  in  Frankfort,  on  the 
" Physics  of  the  Cell,"  Herr  Wundt  stated  as  follows; — It 
used  to  be  thought  that  the  vegetable  cell  had  to  form  organic 
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:r,  and  that  the  animal  cell  had  to  deatroy  it  in 
that,  by  its  alternation  of  creation  and  destruction,  the  general 
end  of  life  might  be  attained.  At  present  we  are  compeiled 
[  to  admit  that,  if  the  vegetable  cell  ia  the  seat  of  a  pheno- 
[  menon  of  reduction  by  which  carbonic  acid  is  decomposed 
into  its  elements,  a  similar  phenomenon  is  produced  in  the 
animal  cell.  Non-azotised  combinations,  it  is  now  known, 
ean  be  formed  in  the  interior  of  the  animal  cell.  Alexander 
Schmidt  was  the  Krat  to  observe  that,  after  the  addition  of 
I  carbonic  acid  to  blood,  the  total  contents  of  carbonic  acid 
diminished  in  certain  circiiraatances.  This  observation  fur- 
lUBhes  direct  support  to  the  idea  of  a  phenomenon  of  reduc- 
tion. The  blood  globule  plays,  therefore,  a  part  analogous  to 
that  played  by  chlorophyll  in  the  vegetable  cell  in  contact 
with  the  carbonic  acid  of  the  atmosphere.  The  only  diffe- 
rence which  exists  is,  that  in  the  blood-cell  there  is,  besides, 
a  process  of  oxidation  going  on  which  surpasses  the  process  of 
reduction.  Just  as  the  chlorophyll  of  the  vegetable  cell 
absorbs  carbonic  acid,  so  does  ita  colourless  protoplasm 
absorb  oxygen,  and  this  corresponds  completely  to  the  absorp- 
tion of  oxygen  by  the  blood-cell  in  the  lungs. 

Structure  of  Akazga  Stems.  By  Dr.  Fraser,  Proc. 
Botaa.  Sodely  of  Edinburgh. — The  author  endeavoured  to 
ascertain  the  diS'erences  between  akazga  and  nux  vomica  by 
examining  the  microscopic  anatomy  of  their  stems.  The 
following  descriptions  indicate  the  principal  characters  of 
these : — 

Akazga. — The  pith  consists  of  complete  parenchyma.  Its 
cells  have,  In  transverse  section,  a  more  or  less  regularly 
hexagonal  form,  and,  in  longitudinal  section,  they  present 
the  appearance  of  four-sided  parallelograms.  Their  trans- 
verse diameter  varies  from  x.'i^^''  to  Tr^.-j^th  of  an  inch,  heing 
usually,  however,  about  iri-oth;  while  their  lougitudinid 
diameter  is  &om  ^'-.^tfa  to  5-r-„th  of  on  inch.  The  majority  of 
the  cells  ar&  indurated  and  marked  by  radiating  canals.  A 
few  non-indurated  cells  occur  irregularly  throughout  the 
pith,  and  these  contain  starch  granules. 
The  wood-celh  have  pretty  constantly  a  diameter  of  Winrth 

I  of  an  inch,  and  are  greatly  indurated,  the  cavity  being  ao 
much  reduced  in  size  as  to  appear,  in  cross -sect  ion,  like  a 
point.  Such  a  section  also  shows  that  the  wood-cells  are 
divided  into  irregular  four-sided  groups;  firstly,  by  nume- 
fous  medullary  rays,  which  vary  greatly  in  thickness— some 
consisting  of  only  one  layer  of  cells,  and  others  of  three  or 
four;  and.  secondly,  by  portions  of  concentric  rings,  which 
consist  of  plates  of  parenchyma  placed  at  right  angles  to  the 
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medullary  rays.  The  dotted  duett  are  almost  invariably 
placed  withiu  these  pareticbTinatous  plates.  They  are  nearly 
circular  in  form,  though  sometimes  compressed  radially,  and, 
at  others,  concentrically ;  and  they  vary  in  diameter  from 
xj-^th  to  — fiViith  of  an  inch,  usually,  however,  being  xu^th. 
Longitudinal  cylindrical  tracts  of  delicate  parenchyma  sur- 
round the  pith,  andoccuralso  in  various  portions  of  the  wood. 
In  the  latter  situations,  these  tracts  vary  from  tth*''  ^ 
T-Jnith,  and,  in  the  former,  from  -'i;th  to  -^i\i  of  an  inch  in 
diameter.' 

The  cells  of  the  medullary  rays  and  of  the  concentric  plates 
of  parenchyma  are  filled  with  starch  granules  of  moderate 
size  (about  T-J,,-„th  of  an  inch  in  greatest  diameter)  and  of 
irregular  oval  forms,  which  seem  identical  in  appearance  with 
the  starch  granules  in  the  non-indurated  pith  cells. 

The  corky  layer  and  cellular  envelope  of  the  bark  are  mode- 
rately developed.  In  the  endophlceum  the  development  of 
bast  ceils  is  very  slight,  only  a  few  isolated  bast  cells  being 
seen  in  cross- section.  Immediately  internal  to  these,  how- 
ever, there  is  a  distinct  layer,  about  xliith  of  an  inch  thick, 
aud  three  or  four  cells  deep,  of  indurated  parenchyma,  the 
cells  of  which  are  small  aud  of  various  shapes,  and  exhibit 
radiating  canals. 

Strychnoa  Nux  vomica. — The  pith  is  only  slightly  indu- 
rated ;  and,  in  the  sections  examined,  its  cells  almost  invari- 
ably contain  starch  granules — a  very  few  nearly  perfectly 
indurated  cells  are,  however,  present.  These  cells  vary  con- 
siderably in  diameter,  some  being  met  with  of  i^i'irut'i  ^^  "t* 
inch,  and  others  of  ^',-iith.  The  majority  of  the  smaller  cells 
occur  at  the  eircumferenee  of  the  pith. 

The  wood-cdl»  are  of  the  same  character  as  those  of  akazga. 
The  cylindrical  tracts  of  delicate  parenchyma  are,  however, 
larger,  and  much  more  numerous  than  those  in  akazga. 

The  dotted  ducts  are  also  more  numerous,  and,  in  place  of 
being  arranged  singly  or  in  groups  of  two  or  three,  they 
frequently  occur  in  groups  formed  of  radial  lines  of  five  or 
sis.  In  consequence,  apparently,  of  this  great  development 
in  the  number  of  the  dotted  ducts,  the  wood  of  nux  vomica,  is 
divided  into  much  smaller  masses  than  that  of  akazga.^ 

The  general  botanical  characters  of  the  akazga  plant,  the 
minute  anatomy  of  its  stem^  the  nature  of  its  poisonous  action, 

>  Similar  trivote  uf  purencbjnm  Uure  been  observed  b;  Frofeeiot  Olirer 
in  Sirgekaoi  taxifira  (Oliver  "  Ou  the  .SU-ni  of  DicotjlciloM,"  '  N»t.  Hist. 
K«view.'vol.  ii.  1862,  ;>.  317). 

'  Tliia  structurel  cbaracter  of  nux  vomica  is  ttpjiarcDt  on  simple  intptc- 
tionof  Bcrow  aectioD. 
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i:^d  the  ctiemical  and  physiological  properties  of  the  alkaloid 
I  that  it  contaius  are,  therefore,  auQicieiit  to  show  that  it  is 
I  nearly  allied  to  Strychnos  Nux  vomica  :  but  they  are  also 
Bufficient  to  distinguish  it  from  that  plant.  It  will  be  inte- 
resting to  see  how  far  thia  opinion  is  twnlirmed  when  au 
opportunity  is  obtained  for  examining  its  floral  structure,  and 
thns  aseertaining  its  affinity  with  certainty. 

In  the  parcels  of  akazga  received  there  were  a  few  leafless 
stems,  which  were  found  to  coutaiu  an  immense  number  of 
sparkling  crystals  beneath  the  bark.  These  stems  also  differ 
&om  the  others  in  the  exterior  of  tlie  hark  having  a  smooth 
appearance.  A  microscopic  examination  of  the  stem  revealed 
the  following  characters : 

The  wood  has  the  same  general  structure  as  that  already 
described  as  belonging  to  akazga,  the  wood-cells  being  greatly 
indurated,  and  the  medullary  rays  being  arranged  in  the  same 
manner.  The  eross-platea  of  parenchyma  in  connection  with 
the  dotted  ducts  are,  however,  shorter  in  cross -section,  hardly 
extending  beyond  the  immediate  neighbourhood  of  the  dotted 
ducts. 

The  pith  contains  very  few  indurated  cells. 

In  the  inner  nortion  of  the  bark,  and  also  in  the  longitu- 
dinal cylindrica,  tracts  of  delicate  parenchyma  traversing  the 
wood,  a  number  of  prismatic  crystals,  terminated  in  domes, 
occur.     These  are  arranged  longitudinally  to  the  stem. 

There  is  no  layer  of  indurated  parenchyma  in  the  bark. 

Guided  by  these  characters.  Professor  Dickson — who  had 
ttindly  interested  himself  in  the  subject — pronounced  that 
these  were  not  stems  of  akazga.  Dr.  Fraser  was  at  first 
imwilliug  to  adopt  this  opinion,  but  a  physiological  and 
chemical  examination  has  now  convinced  him  of  its  correct- 
ness ;  for  the  bark  of  these  stems  is  perfectly  inert,  and  the 
alcoholic  extract  that  is  obtained  from  it  does  not  possess  the 
veil -marked  chemical  reactions  of  that  obtained  from 
akazga. 

On  the  Staining  of  Microscopical  Preparations,  By  Dr. 
W,  R.  M'Nab.  The  autlior  enumerated  a  large  series  of 
experiments  he  had  made  by  staining  certain  microscopical 
structures  with  acetate  of  raauvinc  and  Beale's  carmine  solu- 
tion. He  showed  that  by  means  of  staiuitig,  the  high  powers 
of  the  microscope  can  be  used  to  bring  out  points  of  structure 
Dot  easily  demonstrated  without  beiug  so  treated.     The  pro- 

B  of  staining  does  not  seem  to  be  attended  with  any  great 

■''difficulty,  and  the  author  believes  that  very  important  results 

inay  be  obtained  by  careful  study  of  its  action  on  germinating 

plants. 
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MtNSRAL. — The  Different  Coloura  of  Labradorite.  A 
microscopical  examinatioii  of  a  number  of  specimens  of  this 
mineral  in  the  collection  of  tbe  Ecole  Poly  technique  dea 
Fayt!-Ba.s,  all  from  the  Labrador  coast,  has  enabled  M. 
Vogelsang  to  give  an  explanation  of  the  splendid  play  of 
colours  often  exliibited  by  it.  In  the  coloration  of  labra- 
dorite its  more  or  less  crystalline  structure  plays  an  essential 
part,  for  the  coloured  epecimens  show  usually  a  better  cleav- 
age than  the  colourless  ones.  The  bright  blue  reflected  by 
some  specimens  depends  upon  a  certain  crystalline  state  of 
the  mineral,  and  is  a  phenomenon  of  polarisation  produced 
by  the  passage  of  rays  refracted  by  one  lamina  into  another 
laraiua,  the  planes  of  vibration  of  which  do  not  coincide  with 
those  of  the  first,  the  result  being  a  difference  of  phase  and 
an  interference  of  the  luminous  rays  on  reflection,  just  as 
with  the  ordinary  colours  of  polarisation.  The  golden- 
yellow  colours  proceed  from  a  total  reflection  from  interposed 
microlites,  which  consist  of  magnetic  oxide  of  iron,  or  else  of 
diallage;  the  red  colour  results  from  the  reddish  colouring 
of  small  lamellae  of  diallage ;  the  association  of  these  colours 
with  the  bluish  reflection  accouuts  for  the  green  and  violet 
play  of  colours ;  lastly,  the  coloured  metallic  retiection  from 
laminae  of  diallage  gives  rise  to  the  effects  of  coloured  aven- 
turine.  —  Archives  n^a-landaises  de»  Sciences  exaclea  vl 
nalurelles. 

The  Application  of  the  Microscope  to  Mineralogy. — Mr. 
H.  C.  Sorby  exhibited  specimens  illustrating  this  subject  at 
the  soiree  of  the  Royal  Society. 

The  following  substances  can  be  recognised  in  transparent 
minerals  or  blow-pipe  beads  by  means  of  the  characteristic 
absorption  bands  seen  in  the  spectra,  even  when  they  are 
much  coloured  by  the  oxides  of  iron,  manganese,  or  nickel, 
viz. ,Didymium,  Erbium,' Uranium, Cobal,  Chromium,  Copper, 
Manganese  (when  it  occurs  as  permanganic  acid),  a  new 
eaith,  for  which  the  name  Jargonia  is  proposed,  and  another 
substance,  perhaps  also  new,  but  not  yet  sufficiently  studied. 

Jargonia  is  au  earth  closely  allied  to  zirconia,  existing  in 
small  quantity  in  zircons  from  various  localities,  but  consti- 
tuting the  chief  ingredient  of  some  of  the.  jargons  from 
Ceylon.  It  is,  however,  distinguished  from  zirconia  and  all 
other  known  elementary  substances  by  the  following  very 
remarkable  properties.  The  natural  silicate  is  almost,  if  not 
quite  colourless,  and  yet  it  gives  u  spectrum  which  shows 
above  a  dozen  narrow  black  lines,  much  more  distinct  than 
even  thosecharacteristicof  salts  of  didymium.  When  melted 
'  iirbiitm  of  fiuiuea — BelalbuUme't  Terbium. 
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rvitb  borax  it  ^ves  a  glassy  bead,  clear  and  colourless,  botli 
bot  and  cold,  and  no  trace  of  absorption  bands  can  be  seen 
in  the  spectrum;  but,  if  the  borax  bead  be  saturated  at  a 
high  temperature,  and  flamed,  ao  that  it  may  be  iilled  with 
crystals  of  borate  of  jargonia,  the  spectrum  shows  four 
distinct  alisorption  bands,  unlike  those  due  to  any  other 
known  substance. 

New  Applications  of  the  Microscope  to  Blow-pipe  Che- 
mistry.— Of  these  there  are  two  chief  divisions.  In  one 
method  the  substance  is  fused  with  borax  or  microcosraic  salt, 
so  as  to  give  a  clear  bead,  and  the  spectrum  is  examined  by 

■  means  of  the  spectrum  eye-piece.  In  the  other  method  the 
saturated  bora\  bead  is  kept  hot  over  the  lamp,  so  that  crys- 
tals may  be  deposited  in  it.  By  using  a  microscope  many 
elements  may  then  be  easily  distinguished  by  the  form  of  the 
crystals,  which  are  often  of  extreme  beauty.  When,  however, 
much  mixed,  or  combined  with  silica  or  other  acids,  as  in 
natural  minerals,  it  is  often  requisite  to  add  various  re-agents, 

■  OS  phoHpbntc  of  soda,  microcosmic  salt,  boric,  tungatic, 
raolybdic,  and  titanic  acids.  These  give  rise  to  characteristic 
crystalline  deposits ;  and  we  may  thus  distinguish  lime,  mag- 
nesia, baryta,  and  strontia,  even  when  combined  with  silica; 
and  can  detect  magnesia  when  mixed  with  several  times  its 
weight  of  lime  in  impure  limestone,  &c. 

Examples  of  this  method. -^X.  Sphene  melted  with  borax 

Bdoes  not  deposit  crystals ;  but  the  addition  of  boric  acid  seta 
free  the  titanic  acid,  easily  recognised  by  the  form  of  the 
.crystals.  Diluting  the  bead  with  more  borax,  so  as  to  retain 
the  titanic  acid  in  solution,  phosphate  of  soda  causes  the 
deposit  of  crystals  of  phosphate  of  lime. 

2.  Fergugonite,  from  Greenland,  shows  the  spectrum  of 
didjrminm,  and  from  Ytterby  that  of  erbium.     When  fused 

■  vith  borax  it  deposits  crystals  of  columbic  acid;  and  after 
diluting  with  borax  to  prevent  this,  the  addition  of  phosphate 
of  soda  produces  crystals  of  phosphate  of  yttria. 
3,  Gadolirdte  from  Ytterby  melted  with  borax  gives  a 
spectrum  iudtcatiiig  the  presence  of  didymium  and  erbium; 
and  when  kept  hot  it  deposits  the  characteristic  crystals  of 
borate  of  yttria. 

Embryology. — Germination  of  the  Spores  of  Varicellaria. 
By  Dr.  W.  Njlandur.  Annah  of  Natural  History  (Decem- 
ber), translated  by  the  Rev.  W.  A.  Leighton. — The  spores  of 
Varicellaria,  which  are  the  largest  spores  of  all  lichens,  were 
placed  by  Nylander  in  a  humid  atmosphere,  and — as  seen  by 
De  Bary  and  others — were  soon  covered  with  slender  circum- 
radiant  filaments.     In  the  course  of  a  month  or  so  these 
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filaments  acquired  a  niuceditious  character,  and  proriuced 
mouiliform  hjaline  penicillatt  acroapores,  and  thus  consti- 
tuted a  slender  penicillium,  Tliis  subsequently  disappears 
under  culture.  But  before  it  disappears,  he  has  observed  iu 
the  eudoapore  a  hyaline  protoplasm,  turbid  iu  the  middle, 
composed  of  very  niiuute  white  ^anulatious,  which,  as  it 
Ttercj  by  coagulation  funned  a  solid  white  corpuscle  in  the 
cavity  of  each  cell  of  the  spore,  aud  that  this  afterwards  gra- 
dually increased  after  the  fashion  of  an  embryo,  aud  at  length) 
in  the  third  mouth,  filled  the  entire  cavities  of  both  cells  of 
the  endospore.  At  the  same  time,  the  wall  of  the  two  cells 
showed  the  concentric  strata  to  have  become  sensibly  looser, 
and  was  fissured  by  several  fine  transverse  rimulie  preparing 
for  its  future  dissolutiou,  which  a  parasitic  mucedinous  vege- 
tation would  also  promote.  Dr.  Nylander  has  noticed  these 
phenomena  from  March  till  June.  Then  the  spores,  denuded 
uf  penicilUuin,  show  a  white  corpuscle  iueach  cell,  which  dis- 
teuds  the  spiral  null,  aud  ultimately  expela  an  oblong  cor- 
puscle, which,  when  free,  enlarges,  and  is  most  probably  the 
commencemcut  of  tlie  thallus  of  the  lichen. 

On  the  Change  of  the  Gouidia  of  Licheus  into  Zoospores. 
By  MM.  A,  I'amuitziu  aud  J.  Boranetsky.  An/t.  des  i?ci. 
A'af.,  Ser.  5,  vol.  viii,  translated  iu  the  Annals  and  Mag. 
Nat.  Hist.,  February,  1869. — The  authors  of  this  valuable 
accouut  of  the  reproduction  in  lichens  observe — 

"  The  most  delicate  and  at  the  same  time  most  important 
point  of  these  researches  was  to  establish  incontestahly  that 
the  zoosporal  cellules  were  really  the  gonimic  cellules,  and 
not  some  other  organism  which  had  been  accidentally  de- 
veloped in  our  apparatus.  We  believe  that  the  following 
facts  demonstrate  this  fully : 

"  1.  We  obtained  the  zoospores  by  means  of  gouidia  sown 
on  the  surface  of  bits  of  bark  previously  boiled  in  water,  aud 
consequently  cleansed  from  living  organisms.  Direct  ob- 
servation has  demonstrated,  moreover,  that  our  seed-beds  did 
not  contain  any  other  green  organism  besides  the  gouidia 
which  we  had  deposited  iu  tlicm,  aud  tliat  they  were  only 
polluted  by  some  filaments  of  a  Ilyphomycetes  which  had 
probably  ^bucn  transported  on  the  bark  or  existed  iu  the 
water  in  which  the  lichen  had  been  macerated. 

"2.  The  changes  which  we  have  described  were  observed 
not  only  in  a  very  great  number  of  free  gonimic  cellules,  but 
also  in  gouidia  still  attached  to  the  medullary  filaments. 
From  these  latter  we  have  repeatedly  observed  the  zoospores 
to  escape;  and  under  the  action  of  iodine  the  membrane  of 
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tfcese  cells  was  coloured  violet,  whilst  the  extremity  of  the 

ment  to  whicli  tliey  were  attached  was  of  a  pale  yellow. 

"  3.  We  have  equally   obtained   zoospores  from  gonidia 

Pvnited  into  a  considerable  mass.      Some,  indeed,  of  these 

cellules  were  already  empty,  the  zoospores   having  escaped, 

whilst,  on  the  other  hand,  others  had  undergone  uo  change. 

"  4.  Lastly,  we  have  found,  on  the  bark  of  a  birch  ti'ee  in 
the  garden  of  the  University  (of  St.  Petersburg),  green 
patches  exclusively  formed  of  free  gonidia,  completely 
oestitnte  of  thallus.  These  cellules  also  produced  zoospores 
perfectly  identical  with  those  of  the  gonidia  which  we  had 
sown. 

"  The  formation  of  zoospores  by  sowings  requires  alwaya 
many  weeks,  as  the  following  experiments  demonstrate: 

"First    e.eperimenl. — Vertical    sections    of    a    thaUus    of 
LPhyscia  were  placed,  March  13,  ou  fir-bark.     The  issue  of 

»pores  was  first  observed  April  19. 

"  Second  experiment. — On  March  21  a  bit  of  lime-bark  with 
a  lichen  growing  ou  it  was  fixed  on  the  exterior  of  a  large 
glass  vessel  filled  with  water,  which  was  made  to  fall  Du  it 
drop  by  drop  by  means  of  a  cotton  wick  curved  siphou-like. 
On  April  1  the  filaments  of  the  lichens  were  disintegrated. 
On  April  3  we  transferred  the  gonidia,  as  well  as  the  mucous 
mass  of  decomposed  filaments,  to  two  bits  of  bark.  On  April 
20  the  zoospores  appeared. 

"  Third  ejrperimmt. — The  lichen  was  immersed  until  the 
complete  disintegration  of  the  filaments,  and  on  April  3  the 
gonidia  were  placed  on  gravel,  od  the  earth,  and  on  bits  of 
rotten  wood.  Those  on  the  two  former  became  decomposed 
by  too  much  moisture ;  but  those  on  the  latter  succeeded 
well,  and  on  May  15  the  zoospores  were  observed. 

"  The  gonidia  whicli  did  not  produce  zoospores  separated 
into  a  great  number  of  motionless  spherical  cellules,  amongst 
which  we  distinguished  two  forms- — one  presenting  a  protu- 
berance at  the  commencement  of  the  di^'ision,  the  others 
■  preserving  to  the  end  their  regular  spherical  form. 
L      "  We  also  submitted  these  two  lichens  to  similar  experi- 
I  taenta,  except  that,  instead  of  vertical  sections  of  the  thallus 
p  or  of  gonidia  already  isolated,  we  used  the  soredia  from  the 
surface  of  the  thallus,  and  sowed  them  either  on  bark  or  bits 
of  decayed  wood.     Their  gonidia  presented  precisely  similar 
results  to  those  of  the  Physcia,  both  in  their  form  and  their 
r  ulterior  development. 

"  These  observations  authorize  us  to  propound  the  following 
I  propositions : 
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"  1.  Not  only  Algse  and  Fungi,  but  Lichens  also,  are  pro- 
vided with  zoospores. 

"2.  Zoospores  have  been  discovered  in  three  very  different 
genera  of  Lichens,  viz.  Physcia,  Cladooia,  and  Evernia;  and 
as  these  genera  were  selected  undesignedly,  it  is  probable 
that  zoospores  exist  In  all  other  lichens  furnished  with 
ehlorophyll. 

"3.  We  have  demonstrated  the  identity  of  free  gonidia 
with  the  unicellular  Alga  Cystococcus  of  Nageli;  consequently     ' 
this  is  not  a  distinct  genus,  but  only  a  phase  of  development 
of  a  lichen. 

"4.  The  culture  of  the  freed  gonidia  of  Physcia,  Cladonia,    n 
and  Evernia  led  us  to  expect  that  other  lichens  would  afford 
forms  corresponding  with  rudimentary  Algie,    Our  researches 
prove  this  to  be  well  founded.     Vertical  sections  of  the  thalli 
of  Peitigera  and  of  Collema,  cultivated  on  moist  earth,  showed 
the  filaments  in  disintegration,  the  augmeutation  in  size  of 
the  gonidia,  and  their  transformation  into  giomerules  com- 
posed of  spherical  cellules.     The  gonimic  cellules  of  Peitigera 
and  Collema  continued  to   live  when   separated  from   the     ,| 
thattus :  those  of  Peitigera  were  identical  with  an  Alga  called     <i 
Polycoccus ;  those  of  Collema  produced  organisms  similar  to     I 
Nostoc.     Consequently  these  three  genera  of  Algse,  hitherto     I 
rcgitrdcd  as  different  and  distinct,  are  in  reality  only  the     " 
gonidia  of  lichens  in  a  state  of  development  when  separated     I 
from  the  thalli  which  produced  tliem."  i 

Mwrozoology.     L'Origine   de   la  Vie  (preface   par  F.  A.     I 
Pouchet.)     By  Georges  Pennetier.  ' 

This  work,  published  by  Rothschild,  of  Paris,  gives  a  fair     ' 
exposition  of  the  views  of  the  experimental  heterogenists,     I 
amongst  whom  M.  Pouchet  is  most  prominent.     All  the  old     I 
experiments,  the  precautions  taken  to  prevent  error,  the  con- 
ditions necessary  for  success,  and  the  various  '  forms'  '  spon- 
taneously' generated,  are  here  given  in  a  well-written,  popular     | 
neat  little  book.    The  figures,  which  are  ia  the  objectionable 
style  of  white  on  a  black  ground,  are  certainly  inadequate, 
and  can  give  but  the  vaguest  notions.     No  new  argument  is     | 
added  to  the  case  stated  by  the  heterogenists  ;  in  fact,  none     I 
can  be.     They  say  '  our  experiments  are  jierfect ;  we  exclude 
all  possible  error  by  admixture  of  atmospheric  or  other  dif-     i 
fused  germs,  and  yet,  iu  certain   solutions   we  obtain  life.'      I 
There  is  uo  possibility  of  discussion  with  these  philosophers ; 
all  we  should  ever  think  of  doing  in  the  matter  is  to  deny 
the  accuracy  of  the  experiment.     Experiments  prove  next 
In  nothing  in  this  matter;  for  an  honest  man  must  admit 
the  vast  possibility  of  error.     The  question  of  heterogeny  i: 
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one  for  the  philosophic  biologist,  rather  than  the  expenmen- 
talist  with  his  flanks,  and  decoctions,  and  air  from  the 
Pyrenees,  and  we  do  not  know  of  one  such  who  has  heen 
led  to  believe  that  Bacteria  and  Vibriones  are  produced 
casually  from  unorganized  matter,  though  many  believe  in 
possibility  of  the  evolution  of  organic  from  inorganic 
latter. 

Appendix  to  the  Principles  of  Biology,  By  Herbert 
Spencer.  This  is  a  reply  to  a  criticism  of  Mr.  Spencer's 
philosophy  which  appeared  in  the  North  American  Review. 
The  reviewer  charged  Mr.  Spencer  with  tacitly  repudiating 
the  belief  in  spontaneous  generation,  although  endeavouring 
-to  prove  the  origin  of  all  organic  life  by  gradual  development. 
To  this  Mr.  Spencer  replies  that  he  does  not  believe  in  the 
"spontaneous  generation"  commonly  alleged,  and  referred 
to  by  the  American  reviewer.  And  he  continues:- — "So 
little  have  I  associated  in  thought  this  alleged  '  spontaneous 
generation'  which  I  disbelieve,  with  the  generation  by  evolu- 
tion which  I  do  believe,  that  the  repudiation  of  the  one 
never  occurred  to  me  as  liable  to  be  taken  for  repudiation  of 
the  other.  That  creatures  having  guile  specific  structures 
are  evolved  in  the  course  of  a  few  hours,  without  antecedents 
calculated  to  determine  their  specific  forms,  is  to  me  incre- 
dible. Not  only  the  established  truths  of  Biology,  but  the 
established  truths  of  science  in  general,  negative  the  suppo- 
Bttion  that  organisms  having  structures  definite  enough  to 
identify  them  as  belonging  to  known  genera  and  species, 
can  be  produced  in  the  absence  of  germs  derived  from  ante- 
cedent organisms  of  the  same  genera  and  species.  If  there 
can  suddenly  be  imposed  on  simple  protoplasm  the  organiza- 
tion which  constitutes  it  a  Paramiecium,  1  see  no  reason  why 
animals  of  greater  complexity,  or  indeed  of  any  complexity, 
[  -may  not  be  constituted  after  the  same  manner. 
I  "  If,  accepting  these  alleged  cases  of  '  spontaneous  gene- 
ration,' I  had  assumed,  as  your  reviewer  seems  to  do,  that 
the  evolution  of  organic  life  commenced  in  an  analogous  way ; 
then,  indeed,  I  should  have  left  myself  open  to  a  fatal  criti- 
cism. This  supposed  '  spontaneous  generation'  habitually 
occurs  in  menstrua  that  contain  either  organic  matter,  or 
matter  originally  derived  from  organisms ;  and  such  organic 
matter,  proceeding  in  all  known  cases  from  organisms  of  a 
higher  kind,  implies  the  pre-existence  of  such  higher  or- 
ganisms. By  what  kind  of  logic,  then,  is  it  inferrible  that 
organic  life  was  initiated  after  a  manner  like  that  which  In- 
fusoria are  said  to  be  now  spontaneously  generated  '.  Where, 
.before  life  commenced,  were  the  superior  organisms  from 


wbich  these  lowest  oi^niums  obtained  tLeir  organic  malte^f 
Withoat  doubting  that  there  are  those  who,  as  the  reviewer 
■ays,  'can  penetrate  deeper  than  Mr.  Spencer  has  done  into 
the  idea  of  universal  evolution,'  and  who,  as  he  contends, 
prove  this  by  accepting  the  doctrine  of  '  spontaneous  genera- 
tion :'  I  nevertheless  think  that  I  can  penetrate  deep  enough 
to  see  that  a  tenable  hypothesis  respecting  the  origin  of 
organic  life  must  be  reached  by  some  other  clue  than  that 
furnished  by  experiments  on  decoction  of  hay  and  extract  of 
beef. 

"  From  what  I  do  not  believe,  let  mc  now  pass  to  what  I 
do  believe.  Granting  that  the  formation  of  organic  matter, 
and  the  evolution  of  life  in  its  lowest  forms,  may  go  on  under 
existing  cosmical  conditions ;  but  believing  it  more  likelv 
that  the  formation  of  such  matter  and  such  forms  took  place 
at  a  time  when  the  heat  of  the  earth's  surface  was  falling 
through  those  ranges  of  temperature  at  which  the  higher 
organic  compounds  are  imstahle ;  I  conceive  that  the  mould- 
ing of  such  organic  matter  into  the  simplest  types,  must  have 
commenced  with  portions  of  protoplasm  more  minute,  more 
indefinite,  and  more  inconstant  in  their  characters,  than  the 
lowest  Rhizopoda — less  distinguishable  from  a  mere  fragment 
of  albumen  than  even  the  Protogenes  of  Professor  Haeckcl. 
The  evolution  of  specific  shapes  must,  like  all  other  organic 
evolution,  have  resulted  from  the  actions  and  reactions  be- 
tween such  incipient  types  and  their  environments,  and  the 
continued  survival  of  those  which  happened  to  have  speci- 
alities best  fitted  to  the  specialities  of  their  environments. 
To  reach  by  this  process  the  comparatively  well -specialised 
forms  of  ordinary  InfKgoria,  must,  I  conceive,  have  taken  an 
enormous  period  of  time. 

To  prevent,  as  far  as  may  be,  future  misapprehension,  let 
me  elaborate  this  conception  so  as  to  meet  the  particular  ob- 
jections raised.  The  reviewer  takes  for  granted  that  a  '  first 
organism'  must  be  assumed  by  me,  as  it  is  by  himself.  But 
the  conception  of  a  *  first  organism,'  in  anything  like  the 
current  sense  of  the  words,  is  wholly  at  variance  with  con- 
ception of  evolution ;  and  scarcely  lees  at  variance  with  the 
facts  revealed  by  the  microscope.  The  lowest  living  things 
are  not,  properly  speaking,  organisms  at  all;  for  they  have 
no  distinctions  of  parts — no  traces  of  organization.  It  is 
almost  a  misuse  of  language  to  call  them  '  forms'  of  life : 
not  only  are  their  outlines,  when  distinguishable,  too  unspe- 
cific  for  description,  but  they  change  from  moment  to  mo- 
ment and  arc  never  iwice  alike,  either  in  two  individuals  or 
in  the  same  individual.     Even  the  word  '  type'  is  applicable 
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loose  way ;  for  there  ia  little  constancy  in  l 
generic  characters :  according  as  the  surrouuiling  conditions 
detenruDe,  they  undergo  trans  formations  now  of  one  kind 
and  now  of  another.  And  the  vagueness,  the  inconstancy, 
the  want  of  appreciable  structure,  displayed  hy  the  simplest 
of  living  things  as  we  now  see  tlieni,  are  characters  (or 
absences  of  characters)  which,  on  the  hypothesis  of  Evolution, 
must  have  been  still  more  decided  when,  as  at  first,  no 
'  forms,'  no  '  types,'  no  '  specific  shapes,'  had  been  moulded, 
That '  absolute  commencement  of  organic  life  on  the  globe,' 
which  the  re\-iewer  says  I  '  cannot  evade  the  admission  of,'  I 
distinctly  deny.  The  affirmation  of  universal  evolution  is 
in  itself  the  negation  of  an  '  absolute  commencement'  of 
anytliiug.  Construed  in  terms  of  evolution,  every  kind  of 
being  is  conceived  iis  a  product  of  modifications  wrought  by 
insensible  gradations  on  a  pre-existing  kind  of  being ;  and 
this  holds  as  fully  of  the  supposed  '  commencement  of  or- 
ganic life'  as  of  all  subsequent  developments  of  organic  life. 
It  is  no  more  needful  to  sujipose  an  '  absolute  commencement 
of  organic  life'  or  a  '  first  organism,'  than  it  ia  needful  to 
suppose  an  absolute  conmien cement  of  social  life  and  a  first 
social  organism." 

The  Spontaneous  Formation  of  Leucocytes.  By  M. 
Onimus.  Robin's  Journ.  de  I'Anatomie,  November  and 
December,  i8(»8.  This  is  the  mo^t  convenient  place  to  draw 
attention  to  these  researches,  connected  as  they  are  in  interest 
with  the  subject  of  spontaneous  generation. 

M.  Onimus  believes  he  has  proved  that  a  perfectly  amor- 
phous liquid,  like  that  formed  under  the  ampulla  of  the  epi- 
dermis, raised  by  a  blister,  is  capable  of  developing  corpus- 
cles identical  with  those  of  the  chyle  and  blood.  In  his  first 
experiments  the  liquid  from  a  blister,  previously  filtered,  was 
injected  under  the  skin  of  a  warm-blooded  animaL  In  a 
short  time  the  liquid  was  found  full  of  leucocytes.  In  the 
]>re6ent  paper  M.  Onimus  gives  full  details  of  more  elaborate 
experiments,  and  combats  the  arguments  urged  against  him. 
He  states  that  many  of  the  inquiries  have  been  conducted 
under  the  eyes  of  MM,  Legros  and  Robin,  who  have  verified 
them ;  and  he  quotes  some  observations  of  M.  Bernard  which 
endorse  his  views.  In  his  latest  experiments  he  separated 
the  liquid  to  he  experimented  on  from  the  blood  by  means 
of  parchment  or  membrane,  and  he  thinks  that  the  white 
globules  could  not  have  made  their  way  through  this.  There 
IS,  however,  reason  to  believe  from  other  oliHcrvations  that 
this  passage  is  at  least  wiihin  the  range  of  possibility. 

On  the  Molecular  Origin  of  luiiisoria,     By  Dr.  Hughes 
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Bennett.     Popular  Science  Review,  Janunry,  1869.     This  is 
a  Blatement  of  the  views  of  experimental  heterogenists. 

On  the  Thalassicollidie.  By  G.  C.  Wallicfi,  M.D.  Ann. 
and  Mag.  Nal.  Hist.,  February,  1869.  6  pages.  —  Dr. 
Wallich  gives  a  sketch  of  UuiJey'a  observations  published 
in  1851,  and  mentions  some  facts  with  regard  to  small 
specimens  of  Sphscrozoum  and  A  can  thro  me  tra,  which  lead 
him  to  consider  the  former  identical  with  CoUosphiera.  Dr. 
Wallich  is  not  more  inclined  than  any  one  else  to  regard  the 
ThalassicoUidse  as  iuterniediate  forms  between  Sponges  and 
Foraminifers.  He  compares  the  branching  fibrils  to  those 
within  the  cyst  of  Noctiluca,  but  then  observes  that  those  of 
Noctiluca  probably  differ  very  much  in  their  nature.  There 
is  no  example  of  phosphorescence,  says  Dr.  Wallich,  amongst 
living  animals  so  low  in  the  scale  as  Khizopods.  Crustaceans, 
Entomostraca,  Ascidians,  furnish  a  luminous  secretion,  which 
Dr.  Wallich  could  detach  with  a  brush ;  and  the  writer  has 
observed  a  similar  secretion  in  the  Annelid  Chielopterus. 
No  Rhizopod  is  suSictently  organised  to  elaborate  such  a 
secretion  is  Dr.  Wallich's  conclusion. 
'  Deep-Sea  Protozoa.  By  Dr.  G.  C.  Wallich.— In  the  new 
journal  of  the  Microscopical  Society,  Dr.  Wallich  makes 
some  remarks  on  Professor  Huxley's  paper  on  Coccoliths 
and  Bathybius  ('  Quart.  Journal  Microscopical  Science,'  Oc- 
tober, 1868).  He  says — "I  may  state  that,  after  a  careful 
and  long-continued  study  of  these  organisms,  whether  occur- 
ring as  free  floating  inhabitants  of  the  surface  waters  of  the 
Indian  Ocean  and  tropical  portion  of  the  Atlantic,  as  consti- 
tuent particles  in  the  deposits  being  formed  at  the  bottom  of 
existing  seas,  or  amongst  the  fossil  earths  of  the  Post-tertiary 
period,  I  see  no  reason  to  alter  my  opinion  by  regarding  the 
free  Coccoliths  as  having  been  derived  from  any  other  source 
than  their  parent  Coccospheres.  In  some  deep-sea  deposits, 
as  stated  by  Prof  Huxley,  free  Coccoliths  do  certainly  occur 
in  overwhelming  number  as  compared  with  Coccospheres. 
But,  on  the  other  hand,  it  Is  equally  true  that,  at  timesj 
Coccospheres  are  present  in  great  abundance,  whereas  free 
Coccoliths  are,  comparatively  speaking,  scarce.  Coupling 
these  facts,  therefore,  with  another  very  important  one, 
namely,  that  perfect  Coccospheres  are  to  be  met  with  of  every 
intermediate  size  between  the  ,ii'„-oth  and  T-j-o^b  of  au  inch 
in  diameter  or  length,  I  am  induced  to  believe  that  the  fi%e 
Coccoliths  are  formed  in  every  instance  on,  or  pari  passu 
with,  the  spheroidal  cells  on  which  they  rest ;  the  state  of 
attachment  to  these  cells  being  the  normal  as  well  as  pristine 
condition.     That  they  revert  at  any  future  stage  of  their  life 
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^^  liistoi7,  after  once  becoming  free,  to  their  original  composite 
state,  there  is  no  recorded  evidence  forthcoming  to  prove. 

"  The  question  here  arises,  have  these  bodies  any  intimate 
connection  with  the  origin  or  development  of  the  Forami- 

tnifera  of  the  deep  -sea  deposits  ?  Now,  although  the  evidence 
on  this  head  is  very  far  from  being  conclusive,  it  is,  I  venture 
to  say,  snfiBciently  definite  to  countenance  such  a  view.  In 
some  of  the  deposits  in  which  both  Foraminifera  and  Cocco- 
spheres  abound,  Coccoliths  are  to  be  met  with  arranged  iu 
an  order  so  like  that  in  which  they  occur  on  the  Coccosphere 
cells,  both  on  individuals  of  the  Nodosarian  teMutarian,  Ro- 
talian,  and  Globigerine  types,  that  no  reasonable  doubt  caa 
exist  of  their  having  more  than  a  mere  accidental  relation  to 
the  surfaces  they  rest  upon.  Thus  I  have  found,  side  by 
side,  the  perfect  Coccosphere  with  its  full  complement  of 
Coccoliths  still  adherent,  and  cells  on  which  the  number  of 
persistent  Coccoliths  gradually  dwindled  down  till  only  one 
or  two  remained,  and  it  became  impossible  to  determine 
whether  I  was  looking  at  a  Coccosphere  cell  or  a  '  primordial 
segment'  of  a  Foraminifer.  In  both  cases  (as  formerly 
pointed  out  by  me  iii '  The  Annals ')  the  characteristic  cross 
evoked  by  the  polariscope  is  observable,  whilst  the  density 
and  specific  texture  of  the  cell  or  shell  varies  apparently  with 
its  age ;  until,  in  some  specimens,  we  have  actually  presented 
to  us  the  complete  Foraminifer  studded  externally,  through- 
out its  surface,  with  the  Coccoliths  in  regular  scries.  The 
subjoined  extract  is  taken  from  a  volume  of  MS.  figures  and 
descriptions  which  I  had  the  honour  of  presenting  to  the 
Royal  Microscopical  Society  of  Loudon  last  year,  and  relates 
to  a  mature  eight-chambered  Textularian  shell,  each  segment 
of  which  is  studded  with  Coccoliths.  The  specimen  referred 
to  was  obtained  along  with  numerous  others,  from  a  depth  of 

•  1913  fathoms  (upwards  of  two  miles)  between  the  coasts  of 
Greenland  and  Labrador. 
'"The  eight  cells  constituting  the  Testularia  are  quite 
perfect,  and  increase  in  size  in  the  usual  manner,  from  the 
earliest- formed  to  the  last-formed  chamber.  The  C'occoliths 
on  each  chamber  are  placed  in  so  regular  an  order  as  to  leave 
tio  doubt  whatever  regarding  their  being  component  portions 

Pof  each  calcareous  cell.  Their  structure,  moreover,  from  the 
clear  character  of  the  entire  shell,  is  distinctly  visible  even 
under  a  ^-inch  lens.  Textulariie  thus  constituted  are  by  no 
laeaiis  so  rare  as  I  imagined  when  I  wrote  the  notice  of  the 
discovery  in  '  The  Annals '  (already  referred  to  above).  la 
every  slide  of  certain  soundiuga  one  or  more  generally  occur. 
The  material  of  this  slide  has  been  boiled  in  Liq.  Potaaaee 
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ivithout  any  appareut  elfect  on  the  Coceollths  or  Coccosphercs, 
Close  by,  but  detached  from  the  Textularia  here  figured,  are 
several  perfect  Coccosplieres,  by  means  of  which  a.  ready 
comparison  and  proof  of  the  identity  of  the  cells  of  the 
Foraminifer  with  them  can  be  obtained,' " 

"These  are  the  facts,  bo  far  as  they  have  as  yet  fallea 
iioder  my  obaervation.  It  remains  for  future  more  extended 
inquiry  to  determine  with  certaiuty  tiieir  true  significanoe." 

The  following  notes  also  refer  to  the  Coccoliths : 

"  I  may  repeat  here,  what  I  anoouuced  cursorily  in  a  paper 
on  the  Polycystiua,  read  by  me  on  the  lOlh  May,  1865, 
before  the  Microscopical  Society,  and  published  in  the 
'  Transactions '  for  that  year ;  that  I  had  also  discovered 
Coccoliths  in  the  Barbadoes  and  other  fossil  earths;  and 
Coccosphercs  as  free-8oating  organisms  in  tropical  seas. 
Towards  the  close  of  the  same  year,  I  again  found  them  in 
ubundauce  in  the  British  Channel. 

"  In  my  previously  published  observation  on  the  nature  of 
the  '  oozy '  deposits  of  the  Atlantic,  1  have  dwelt  on  the 
striking  difference  in  character  that  exists  between  the  im- 
mediate surface-layer  of  the  sea-bed,  and  the  stratum  be- 
neath ;  and  have  pointed  out  why  all  liviiiff  animal  structures 
must  necessarily  be  cuuRued  to  thi^  surface-layer.  Although 
it  is  now  too  late  to  put  the  matter  to  the  test — and  a  de- 
cisive opinion  on  the  subject  cau  only  be  formed  by  an 
analysis  of  the  deposits  the  moment  they  are  obtained — it 
would  seem  probable  that  the  preponderance  of  perfect 
structures,  as  compared  with  their  exuviie  or  debris,  is  to  be 
accounted  for  on  the  supposition  that,  inasmuch  as  the 
former  occur  on  the  surface,  whilst  the  latter  become  the 
sub-stratum,  this  preponderance  when  observable  under  the 
raicroaeope,  presents  itself  as  a  portion  of  the  surface-layer 
or  the  sub-stratum  happer^  to  be  examined.  It  is  quite 
certain,  raorever,  that  even  in  the  case  of  the  preserved 
specimens  of  deep-sea  deposits,  portions  picked  out  from 
different  levels  present  different  relative  quantities  uf  these 
and  other  structures  also. 

"  As  will  be  shown  on  a  future  occasiou,  some  of  the  free- 
floating  Coccosphercs  are  oblong.  It  may  be  mentioned 
also  that  although  1  have  here  noted  ^',„th  of  an  inch  as  the 
largest  observed  size,  very  much  larger  specimens  must  in  all 
probability  exist,  inasmuch  as  I  possess  mouuted  specimens 
of  Coccoliths  which  themselves  measure  T^-i-^th  of  an  inch 
across  their  longest  diamctei." 

Dr.  WalUch  objects  to  the  establishment  of  a  new  grade  of 
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life  with  the  title  Bathybius^  as  not  being  as  yet  warranted 
by  the  evidence. 

On  Noctiluca  Miliaria.  Reply  to  Dr.  Cams.  Archiv  fur 
Anat.  u.  Phys.,  6th  part^  1868. 

The  Crustacean  Fauna  of  the  Salt  Marshes  of  Northumber- 
land and  Durham.  By  G.  S.  Brady.  Nat.  History  TVans. 
of  Northumberland  and  Durham, — ^This  paper  contains  de- 
scriptions of  new  species^  and  is  a  valuable  account  of  a  mixed 
fresh-water  and  marine  fauna. 

Contributions  to  the  Study  of  the  Entomostraca.  By  G. 
S.  Brady.  No.  IV.  Annals  and  Mag.  of  Nat.  Hist.,  Jan. — 
This  is  one  of  a  valuable  series  on  which  Mr.  Brady  is  at 
work. 

Discovery  of  Embletonia  in  Victoria  Docks.  By  W. 
Kent. — Mr.  Kent  has  described  and  exhibited  at  the  Zoolo- 
gical Society  a  new  species  of  Embletonia^  E.  GraziU  from 
Victoria  Docks^  where  it  occurs  with  Mysis  vulgaris,  Cordy^ 
lophora,  and  other  interesting  forms.  Mr.  Kent  has  also 
obtained  a  new  Folyzoon  from  this  locality. 
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PROCEEDINGS  OF  SOCIETIES. 


DtTBLiN  MicKoacopicAL  Club. 
16i!A  October,  1868. 

Bet.  E.  O'Meaea  exhibited  a  specimen  of  Toxonidea  gregoriana, 
found  in  a.  gathering  made  at  "  Ireland's  Eye."  He  alao  showed 
jpragillaria  mMolepta,  Heiberg,  found  at  Malahide,  and  FragiU^ria 
cequalis,  Heiberg,  from  the  oyster-beda  at  Malahide. 

Dr.  John  Barker  exhibited  a  new  and  remarkable  form 
of  Penium.  Thia  was  rather  large,  elongated,  somewhat 
attenuated  at  tlie  centre,  and  tapering  slightly  towards  the 
rotimdato-truneate  endii ;  it  was,  moreover,  parti ciilaj-ly  charac- 
terised by  the  cell-wall  iiosflesBiiig  a  number  of  superficial  con- 
spicuous, rather  coarse  strije,  running  in  a  spiral  direction  ;  these 
somewhat  interrupted  at  a  number  of  annular  rib-like  projectiona, 
varying  in  number;  these  projections  moat  numerous  towards  the 
upper  third  of  each  segment.  This  very  marked  and  noteworthy 
form  had  been  taken  io  a  gathering  made  on  a  recent  excursiou 
to  Connemara ;  but  the  preelae  locality  Dr.  Barker  was  unfortu- 
nately unable  to  determine.  He  would  propose  the  name  Penium 
tpiroslriolatum  I'or  this  species,  as  conveying  the  remarkable  cha- 
racter which  distinguiahes  the  present  form  from  every  other 
Desmid.— Dr.  Barker  likewise  exhibited  two  forma  of  Socidium, 
from  the  same  gathering,  new  to  this  country  [  but  which,  how- 
ever, pending  an  opportunity  to  examine  authentic  examples  of 
certain  Continental  forms,  it  would  be  premature  to  consider  aa 
undeacribed.  One  of  these  waa  slender,  sides  undulate,  con- 
tracted just  under  the  ends,  which  were  sqmewhat  dilated.  Tbe 
other  was  still  more  slender,  sides  sti'aiglit,  tapering  gradually 
towards  the  ends,  which  presented  each  two  or  tl^ee  minute 
apiculi  at  the  extreme  angles. 

Mr.  Archer  said  that  he  had  had  an  opportunity  to  examine  the 
three  very  interesting  forma  shown  by  Dr.  Barker,  all  of  which 
were  new  to  his  eyes,  and,  so  far  as  he  could  make  out,  the  first 
at  least  was  undoubtedly  a  new  and  undescribed  species.  The 
tpiral  BtriK,  which  were  coarse  and  somewhat  irregular,  as  com- 
pared with  tbose  of  a  Closterium,  for  instance,  were  unique;  but, 
perhaps,  he  might  be  justified  in  calling  to  mind  a  possibly  com- 
parable character  as  deiscribed  for  a  forui  called  by  Kiitzing  Clot- 
terium  decuemttim.  May  it  not  reopen  the  supposition  that  a 
species  of  Cloaterium  may  exist  with  spiral  or,  at  least,  oblique 
BtHai,  without  being  obliged  to  imagine,  with  Baifs,  that  the  decus- 
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*nte  appearance  is  due  merely  to  the  condition  of  mounted  sped- 
mena  distorted  by  presBure  or  other  causes  ?  If  bo,  the  decussate 
appearance  would  De  due  to  both  surfaces  of  a  normally  spira.Uy 
atriated  form  being  Bimultaneoualj  seen,  thus  oftering  diamond- 
shaped  reticulations,  as  Ralfa  suggests  ('Brit.  Desm.,'  p.  220). 
When  Dr.  Barker  first  showed  this  form  to  Mr.  Archer,  they 
were  both  momentarily  under  the  impreasion  that  the  form 
presented  a  epirol  fibre  wound  interiorly ;  but  a  more  accurate 
examination  showed  that  the  stride  were  reaUy  external.  These, 
with  the  annular  projections  at  intervals,  gare  the  form  a  very 
marked  appearance.  Still,  when  viewed  under  a  low  power,  there 
is  just  a  possibility  that  this  species  might  be  mistaken  for  Penium 
maryaritaeeum.  though  no  two  speciea  can  be  more  distinct, — As 
regards  the  second  (undulate)  form  shown  by  Dr.  Barker,  Mr. 
Archer  ventured  to  think  it  must  remain  undecided  whether  this 
might  be  Pleurotiemum  nohile  (Eichter)  or  Pleurotanium  dila- 
latum  (Cleve).  Pending seeine  actual  specimens  he  would  think  it 
premature  to  decide. — The  third  form  shown  by  Dr.  Barker  was 
equally  certainly  new  to  this  country,  but  also  equally  bard  to 
decide  upon.  It  seems  possibly  the  same  as  Docidium  sceptntm 
(Kiitz.). 

In  connexion  with  these  forms  Mr.  Archer,  whilst  admitting  the 
arrangement  of  the  endochrome  waa  seemingly  a  beautifully  con- 
stant, and  doubtless  also  an  important  character,  would  here  desire 
to  remark  that  Professor  de  Bary  seemed  to  have  somewhat  mis- 
understood his  (Mr.  Archer's)  views  on  the  subject,  most  likely 
from  his  not  having  clearly  eipressed  them.  All  Mr.  Archer  would 
venture  to  propound  was  that  he  thought  that  matters  were  not 
as  yet  quite  ripe  for  the  adoption  of  the  genua  Pleurotaenium,  and 
the  laat  form  drawn  attention  to  by  Ur.  Barker  seemed  to  bear 
out  this  view  for  the  present.  This  was  doubtless  a  species  of 
Doddium  (Br^b,),  but  would  just  as  doubtless  be  li  priori  placed 
in  the  genus  Pleuroteeniuvt  (l^ag.)  by  those  who  adopt  that  genus. 
But  in  the  first  specimens  he  had  ever  seen,  when  the  gathering 
was  fresher  than  now,  there  woe  just  as  little  evidence  aa  on  the 
present  occasion  that  the  endochrome  occurred  In  longitudinal 
parietal  bands ;  nay,  it  rather  appeared  to  form  an  axile  irregu- 
larly arranged  mass.  But  on  this  point,  touching  this  form,  he 
would  rather  trust  to  its  re-discovery  and  examination  in  a  still 
fresher  stale.  But  further,  as  bearing  on  this  genus  (Pleurotat- 
nium.  Nag.),  that  fine  species,  Slauraslrum  tamidam  (Menegb., 
Breb.,  Ralfs,  Eiitz.  et  auct.)  is  on  all  bands,  even  by  those  who 
adopt  the  genua  Pleurotrenium,  placed  in  Staurastrum  ;  yet  it 
appears  to  be  as  truly  a  Pleurottenium  (in  that  its  ^idochrome 
forms  parietal  bands,  often,  however,  with  numerous  other  granules 
obscuring  this  structure),  as  is  de  Bary's  Plewrotanivm  turgidmit 
(^Cotmariifm  iurgidum,  Auct,),  or  even  as  the  common  Zhcidium 
Ehrenherffii.  This  being  the  case,  it  is  not  impossible  that  certain 
other  of  the  rarer  forms,  now  referred  from  external  figure  to  other 
genera,  may  be  strictly  referable  to  Pleurotsnium,     Mr.  Archer 
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would  not,  however,  wUli  it  to  be  thought  that  in  these  remarks 
he  woe  contendiiig  agamst  the  geaus  Fleurotsnium,  which  pro- 
bably would  hereafter  be  found  to  be  a  good  and  natural  one,  but 
only  that  our  experience  seems  not  yet  eufficiently  advanced  for 
its  reception.  There  can  be  no  dojjbc  but  that  the  configuration 
of  the  eudochrome  is  very  constant  and  genericallv,  if  not  specifi. 
cally,  characteristic  in  theee  and  many  others  of  the  simple  Algffi 
— such,  for  example,  aa  the  genera  Meaotieiiium,  Cylindrocystis 
and  Spirota:uia,  Zygnema,  Spirogyra,  Orapernaldia,  Mesocarpefe, 
(Edogonieie,  &c. 

Mr.  Tiehborne  exhibited  a  slide  of  Platinocyanide  of  Thallium, 
as  a  polariscopic  efl'ecl.  One  peculiarity  of  this  salt  is  that  it 
shows,  when  viewed  by  polarized  light,  appearances  similar  to 
starch -granules  viewed  under  the  like  circumstances.  Thia  was 
well  shown  by  the  specimeaB  now  brought  forward. 

Mr.  Archer  esbibited  specimens  of  a  fine  new  Staurastruin  from 
Conuemara,  remarkable  for  being  probably  the  very  largest  of 
rayed  or  armed  forms  yet  found  in  Europe,  the  largest  of  the 
Halfsian  forms  being  probably  some  -y^"  in  expanse,  while  this 
reached  *i[,"  from  tip  to  tip  of  the  radiating  arms,  ten  of  which, 
beautifully  toothed  or  serrated  and  notched  at  the  end,  e-itending  in 
the  end  view  like  a  wheel,  presented  a  very  handsome  and  striking 
appearance.  Mr.  Archer  trusted  to  give,  on  a  future  occasion,  a 
detailed  description  of  this  species,  which  he  would  name  Slavr- 
aslrum  verticillatum. 

Mr.  Woodworth  showed  some  excellent  transparent  photographs 
of  microscopic  objects,  prepared  bv  himself,  for  the  magic  lantern, 
and  which  were  justly  much  admired. 

19(A  NovetiAer,  1868. 

Mr.  Archer  desired  to  record  the  occurrence  of  Micrasteriat 
crax-meKtemi»  (£br.),  BaH's,  in  the  gatherings  made  in  ConnB' ' 
mara,  and  for  the  first  time  discovered  in  Ireland;  it  had  been 
found  by  him  in  the  material  esceedingly  sparingly.  He  had 
made  a  previous  acquaintance  with  it  from  specimens  obtained 
from  Scotland  and  from  Wales.  It  seems  to  be  a  tolerably  widely 
distributed  form  in  Europe,  and  it  was  met  with  by  Dr.  Wallicb 
in  Bengal ;  but  yet  it  appears  to  be  always  very  sparing. 

Eev.  E.  O'Meara  exhibited  epeciniens  of  Surirella  turgida,  found 
in  considerable  abundance  in  a  gathering  from  Lough  Neagh,  not 
far  from  Lurgan.  He  was  not  awnre  that  this  form  had  been 
found  anywhere  but  in  Lough  Neagh.  He  showed  also  forma  of 
Stawoneu  acuta,  found  sparingly  in  Xiough  Keagh,  and  also  in  a 
pond  near  Armagh.  He  further  directed  attention  to  Tiyblionella 
VictoruE  (Grunow),  found  in  gatherings  from  Lough  Neagb,  and 
from  the  Ulster  canal  near  Poyntzpass.  Concerning  this  species 
Grunow  remarks — "  I  have  observed  thia  species  in  abundance 
amongst  algffi  of  the  Victoria  regia  tank  la  Kew  Gardens,  at 
Loudon,  and  conjecture  that  it  hu  come  in  with  the  latt«r  firom 
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>pieal  America,  for  T  find  it  deacribed  neither  by  Smith  nor  by 
any  other  En gli all  author."  The  conjecture  of  Grunow,  perhapi 
not  unreoaooable  under  the  circumataDceB,  becomes  untenable  from 
the  fact  of  the  furm  having  been  discovered  in  two  localitiea 
altogether  removed  from  the  suspicion  of  foreign  influences. 

ProfesBor  E.  Perceval  Wright  eihibited  preparatiooB  illustrative 
of  the  minute  structure  of  a  new  genus  and  species  of  Grorgoniadte, 
which  he  designated  Keratoisis  Orai/ii.  Tbis  speciefl  had  been 
dredged  in  deep  irater  off  the  coaat  near  Lisbon,  and  had  been, 
given  to  him  for  description  by  his  friend  Professor  Bocage.  The 
so-called  "barky  layer"  (cosnenchyma)  is  well  developed,  and 
contains  a  lai^e  number  of  calcareous  spicules,  which  form  a 
Tougbened  tissue  over  the  whole  surface  of  both  stem  and  polyps. 
The  spicules  forming  the  calya  around  the  polypes  are  large  and 
fusiform,  and  some  nine  or  ten  verv  long  ones  form  a  sheath 
around  the  polyp.  i>rojecting  considerably  beyond  it  when  the  polyp 
IB  contracted.  Those  in  the  barky  layer  are  much  smaller,  being 
longer  than  broad,  and  slightly  irregular.  !N^one  like  them  are 
%ured  in  Kolliker'a  '  Icones.'  A  third  form  of  spicule,  of  the 
Mme  general  type  as  that  met  with  in  Isis  hippuris,  is  met  with  in 
the  body-layer  of  the  polyp. 

Dr.  John  Barker  drew  attention  to  a  copious  supply  of  an  alga, 
which  appeared  to  be  the  CmlosphiBrium  Kutzw/ianum  (Nag.), 
the  remarknble  circumstance  in  connection  with  these  specimens 
being  that  the  clusters  or  groups  of  cells  forming  the  families, 
besides  being  more  or  less  lobate  or  constricted,  or  otherwise 
presenting  irregular  departure  from  the  orbicular  form,  likewise 
showed  a  distinct  hut  very  gentle  independent  motion  of  an  oscil- 
latory or  indeterminate  side-to-side  character,  and  not  seemingly 
attributable  to  outward  causes,  and  in  some  measure  giving  the 
idea  of  the  eiiatence  of  cilia ;  but,  as  might  be  anticipated,  no 
such  was  evident  on  the  closest  inspection.  It  would  be  hard  to 
say  to  what  this  agitated,  slow,  and  indeterminate  movement  could 
be  attributed.  Dr.  Barker  was  himself  inclined  to  see  in  the 
lobate  or  more  or  less  constricted  outline  of  the  familiea  or  groups 
a  certain  amount  of  spiral  arrangement  of.  as  it  were,  secondary 
Bcceaaions  to  a  primary  family,  obscurely  resembhng  that  of  a 
fiotalina,  and  hence  pointing  to  some  diatinction  from  Coelo- 
aphsrium. 

Mr.  Archer  was  disposed  to  think  the  plant  now  shown  by  Dp. 

,rker  could  be  none  other  than  CtclaaphiFrium  KUltingiantiM 

I Sg.),  notwithstanding  that  Nageli  seemed  to  think  it  necessary, 

depicting  his  plant,  to  begin  by  drawing  an  absolute  circle,  aa 
if  with  a  pair  of  compasses.  For  some  time  after  Mr.  Archer  had 
•een  Prof.  NSgeli's  figure  he  had  been  wondering  why  we  did  not 
encounter  it  in  our  waters  ;  but  it  by  and  by  occurred  to  him  that 
the  plant  with  which  be  bad  been  tolerably  familiar,  though  it 
does  not  appear  to  be  frequent,  could  he  none  other  than  the 
Ctelosphnnum  of  N^eli,  He  was  not  himself  able  to  recognise 
■oy  spirslity  in  Dr.  Barker's  specimens,  and  in  this  opinion  Mr. 


rowe  CDiDcidod,  but  ratber  looked  upon  tb'e  lobette  outgr 
as  eimply  departures  from  the  jjlobulur  typal  form  due  to  the  e 
cewive  activity  of  the  eelf-dirisioa  of  the  constituent  cells  taking 
place  at  certain  poJntB  of  the  group.  The  indiridual  cells  were, 
indeed,  mutually  in  closer  proximity  than  Nageli  deplete — a  cir- 
cumstauce  probably  asBieting  to  bring  about  the  departure  from 
the  aiinple  globular  figure  of  the  family  or  group.  The  slow 
vibratory  movement  was  a  curious  circumstance,  seldom  seen  in 
objects  so  large  as  these  speclmene,  and  one  upon  which  he 
could  not  venture  to  offer  an  opinion, 

Mr.  Crowe  exhibited  speciuiens  of  Labrodagnite, 

Mr.  Archer  exhibited  apecimeus  taken  in  Co.  Tipperary  of 
Sphwro:(miia  fiUforine  (Ehr.),  Auct.  This  minute  and  well- 
marked  little  form  appears  to  be  very  rare ;  and,  except  very 
sparingly  by  Habenhorst,  has  not  seemingly  been  met  with  siace 
its  original  record  by  Ebrenberg.  It  is  at  first  glance  well  dis- 
tinguished from  Splutn-ozoama  excanatum  by  the  elliptic  form  of 
the  segments,  separated  by  an  acute  constriction  and  it«  larger 
siiee,  and  from  Sphierozosma  vertebratwn  by  the  double  procesiies 
(not  single  as  in  that  species)  connecting  the  joints.  It  is  dis- 
tinguiuhcd,  too,  by  a  difiercut  colour,  not  being  of  the  same  bright 
green,  and  by  its  smaller  size.  Examples  of  both  the  common 
terms,  along  with  Sph<ETozo»ma  Jiliforjne,  Mr.  Archer  exhibited 
side-by-side. 

Mr.  Archer  likewise  drew  attention  to  a  form  of  Gonatonygon 
Raljgii  (de  Bary),  from  the  same  gathering,  presenting  the  pecu- 
liarity that  the  little  roughnesses  ubaracteristic  of  this  species 
(and  of  G.  BrebUnonii),  which  ordinarily  give  little  more  than  a 
granular  appearance  to  the  surface,  were  here  extended  into  short 
vertical,  acute,  almost  spine-like  proloogatious,  giving  the  joints 
a  somewhat  remarkable  appearance.  These  little  processes  were 
of  somewhat  different  lengths,  and  seemed  to  give  this  form  a 
claim  to  be  regarded  as  a  near  approach  to  a  spinomji lament.  It 
would  be  in  the  recollection  of  the  Club  that  !^.  Archer  bad  once 
the  opportunity  of  showing  at  a  former  meeting  some  specimens  of 
this  species  from  Yorkshire,  which  he  owed  to  the  kindness  of  the 
Eev.  Prof  Gagliardi,  in  which  the  roughnesHea  were  reduced  t«  a 
minimum,  giving  a  simple  dotted  appearance,  thus  showing  the 
amount  of  variation  this  species  seems  subject  to  in  this  regard. 
Those  specimens  were,  however,  in  a  barren  condition ;  but  the 
present  now  exhibited  showed  a  number  of  conjugated  examples, 
and  iu  that  condition  it  quite  accorded  with  the  usual  form  in  all 
respects. 

Dr.  Barker  showed  Desmidium  aptogonum,  new  to  Ireland,  taken 
on  the  recent  occaeion  of  his  and  Mr.  Archer's  visit  to  Conne- 
maru.  This  is  a  form  which  has  never  yet  turned  up  near  DubUn. 
The  present  was  the  triangular  variety;  both  seem  to  be  rare  and 
partially  distributed,  but  the  triangular  form  appears  to  be  (like 
the  triangular  form  of  D.  Swartiii)  more  common  than  the  quad- 
rangular.    The  triangular  form  of  D.  Swartzii  is,  however,  per- 


1   identical    with    Chylridiam    lagen 


Iiapa  the  very  commoneat  and  moit  abundant  of  fiJamentouB 
desmids ;  whilst  D.  aptogoiium,  oa  mentioned,  is  a,  rare  form  in 
either  of  its  varieties. 

I  nth  December,  1S68. 

I  Dr.  John  Barker  exhibited  a,  Chytridium,  or  some  allied  orga- 
h  sism,  attacking  a  specimen  of  Cloiterium  Itmula,  endogenous  in 
habit,  but  perfecting  its  grou'th  externally  to  the  Closterium. 
Pending  want  of  ioformatioa  as  to  the  mode  of  exit  of  the  zoo- 
spores, whether  by  one  or  several  pores,  and  whether  these  are  fur- 
nished or  not  with  a  lid,  no  very  satisfactory  opinion  could  be 
arrived  at  as  to  its  exact  location  or  identity.  Thu  present  speci- 
mens, however,  presented  the  character  tliat  the  internal  lower 
portion,  from  whence  seemed  to  emanate  root  or  mycelJoid  pro- 
cesses, was  connected  to  the  external  and  upper  portion  by  n 
slender  isthmus-like  tubular  junctiou,  aud  through  this,  io  the 
progress  of  development,  passed  up  the  granular  eouteuts  from 
the  lower  cavity,  leaving  it  seemingly  empty,  preparatory,  evi- 
dently, to  becoming  changed  into  /.oospores.  It  seemed,  there- 
fore, that  this  might  1  •<  ■■  ■  ■■'  "• 
(Sohenk). 

Mr.  Archer  brought  forward  a  new  Ehizopod,  taken  near 
Carrig  mountain,  wliich  formed  a  second  species  in  Carter's  genua, 
Aconthocystia,  At  a  first  glance  this  form  miglit  possibly  be  mis- 
taken for  an  ovum  of  some  rotstoriau,  and  he  had  for  a  little  been 
in  some  doubt  oa  to  its  true  nature.  However,  even  before  the 
pseudopodia  made  themselves  apparent,  he  bad  fully  made  up  hia 
mind  that  it  was  no  doubt  a  congener  of  Carter's  fine  and  very 
marked  species.  Evea  without  seeing  the  pseudopodia  extended, 
the  slender  acute  spine,  which  stood  out  from  tlie  periphery,  being 
often  pointed  in  various  directions,  and  frequently  deciduous,  oa 
well  as  the  outer  covering,  presenting  a  number  of  those  short 
slender  spicules,  lying  in  the  direction  of  a  tangent,  similar  to 
those  of  A.  iurfacea,  at  once  decided  that  this  was  no  rotatorian 
ovum,  The  body  contained  numerous  minute,  though  variously 
sized,  colourless  granules ;  the  pseudopodia,  which  the  creature 
is  Bomewtiat  diffident  in  extending,  are  slender,  but  present  a  few 
minute  granules  moving  up  and  down.  Thisisamuchsmailerfomi 
tlwD  A.  turfacea.  It  will  be  seen,  then,  that  it  is  difltinguished 
from  that  species  by  its  stnailer  size  and  its  short  acute  spines  of 
equal  length  (not  elougate,  and  in  two  sets  of  different  lengths, 
and  deft  at  the  apices),  and  by  the  seeming  constant  absence  of 
chlorophyll-granules  (whereas  m  A.  turfaeea  these  are  nearly  con- 
stantly present).  There  is  by  no  means  a  want  of  resemblance  to 
Psrty's  form,  called  by  him  Aclinophryt  hrevicirrhit  ("  Zur  Kennt- 
niea  kleinster  Lebensformen,"  p.  159,  t.  viii,  fig.  7)  ;  and  there  ia, 
perhaps,  just  a  possibility  that  it  might  really  be  that  form,  suppos- 
ing Perty  to  have  overlooked  the  spines,  taking  tliem  (in  examples 
ia  which  the  pseudopodia  themselves  were  not  extended)  for  the 
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actual  pseudopodia.  But  aa  Claparede  and  Lachmana  record  tbe 
occurreuceof  aform  which  they  identifv  MAcCinopkrynbT-evicirrhir, 
Ferty,  as  frequent  near  Berlin  ('  Etudes  sur  lea  Inlueoirea  et  lea 
fihiKopodes,'  p.  450),  this  Huppoaition  appears  not  at  all  tenable, 
as  it  is  moat  unlikely  that  the  whole  three  obBerverB  could  havB 
fallen  into  the  error  of  taking  the  present  form  for  a  member  of 
the  genua  Actinophrya  at  all.  Nothing,  indeed,  could  be  more 
sure  than  that  thia  new  form,  now  exhibited  by  Mr.  Archer,  ap- 
pertained to  Acanthocystia,  and  there  seemed  aa  little  doubt  that 
it  was  an  undeBcribed  species.  Mr.  Archer  would  postpone  giving 
a  description  of  this  pretty  little  B.hizopod,  as  he  hoped  to  be  able 
ahorlly  to  do  so,  accompanied  by  a  figure,  and  would  meantime 
content  himBclf  by  naming  it  after  Perty,  Aeanthocytlii  Pertyana, 
as  commemorative  of  his  labours  ;  althougli,  tor  tbe  reasona  men- 
tioned, it  can  hardly  be  identical  with  hia  furm,  notwithstanding 
a  certain  amount  of  reaemblance. 

Dr.  Moore  exhibited  a  Sirosiphou,  so  intimately  intergrown 
with  Jungermannia  eoitcinna  as  almost  to  lead  to  the  idea  that 
they  might  be  genetically  related — a  state  of  tbinga  rendered, 
indeed,  out  of  the  question  by  reason  of  the  easentially  distinct 
nature  of  the  ceU-coDtents  in  each,  not  to  speak  uf  the  decided 
licheuouB  nature  of  the  former. 

Mr.  Crowe  exhibited  sections  of  "  Lough  Neagh  petrified 
wood  "  aad  of  Carrara  marble. 

Mr.  Archer  exhibited  a  new  Staurastrum,  from  Givlway,  cha- 
racterised by  the  poaseasion  of  a  number  of  crenatures,  seen  in 
front  view  borderiug  the  outline,  wliich  considerably  resembled 
that  of  Slaarastnim  orbiculare,  both  in  contour  and  aise.  These 
crenatures  were  due  to  a  number  of  short  truncate,  compressed, 
BOmewhat  emarginate  processes,  the  upper  six  of  which  in  figure 
were  coniparable  to  that  of  an  open  book  made  to  stand  verti- 
cally. He  showed  the  end  view,  aa  seen  in  an  empty  half-cell, 
which  presented  a  very  pretty  appearance,  and  which  rendered 
apparent  the  form  of  the  crenaturea  adrerted  to.  He  would,  how- 
ever, defer  a  proper  detailed  description  till  another  opportunity, 
and  giro  this  species  the  name  of  Stauratlrum  maamente,  now 
merely  drawing  attention  to  this  curious  kind  of  ornamenta- 
tion, due  not  to  spines,  nor  to  "  pearly  "  granules,  but  to  thin 
erect  procesaes,  bent  vertically  at  an  obtuse  angle,  thua  not 
throughout  in  the  same  plane,  and  these  soroewhat  emarginate  at 
the  upper  edges. 

Bev.  E.  O'Meara  submitted  to  inspection  a  slide,  containing 
many  intereating  diatomaceous  forms,  dredged  from  a  depth  of 
2000  fathoms  in  the  Gulf  Stream,  lat.  47=  i^H.,  long.  23'  21'  W. 
This  slide  bad  been  given  to  him  by  Profeaaor  E.  P.  Wright,  and 
was  portion  of  some  deep-sea  soundings  taken  by  Commodore 
Chimmo,  of  the  Gannet,  which  had  been  submitted  to  Dr.  Wright 
by  Professor  Kaughton,  for  a  report  thereon.  Me  invited  special 
attention  to  a  form  belonging  to  the  genus  Huodia,  which  in  out- 
line and  sculpture  presented  such  divergence  from  the  two  forma 
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of  this  genus  described  by  Kalfs  in  '  Pritehard,'  as  seemed  provi- 
flionally,  at  least,  to  justify  a  distinct  desiguatiao.  Thie  form 
could  not  be  confounded  with  S.  Hrightweilii,  in  whicb,  according 
to  Ralfa'  description,  the  lower  raargiu  is  concave ;  whereas  in  the 
present  case  the  outline  of  the  lower  margin  is  conTci,  in  which 

Jiarticular  it  resembles  E.  gibba.  Compored  with  this  latter  the 
otta  in  question  is  relatively  broader,  the  outer  margin  being 
regularly  semicircular.  In  E.  gibba  the  ends  are  somewhat  pro- 
duced. In  this  case  it  will  be  observed  that  towards  the  eitre- 
mitiea  the  dorsal  margin  benda  inwards  towards  the  ventral.  In 
the  course  of  tbe  examination  several  examples  were  met  with,  and 
they  ever  presented  the  same  outline.  The  sculpture  of  the  valre, 
u  m  the  other  two  forms  of  the  genus,  is  punctate,  but  instead 
of  being  arranged  in  concentric  lines,  as  is  the  case  with  E. 
Brightwetlii  and  E.  gibba,  the  puncta  are  dense,  and  towards 
either  extremity  arranged  in  parallel  lines  across  the  valve; 
towards  tbe  middle  it  was  imposEible  to  observe  satisfactorily 
the  arrangement  of  the  puncta.  This  form  Mr.  O'Meara  pro- 
posed to  name  Euodia  Chimmoana.  In  connection  with  the  tbrm 
he  also  took  occasion  to  refer  to  a  remark  of  Kalfa,  who  doubts 
"  whether  Hemidiscus  be  distinct  from  Euodia,  since  the  only  dis- 
tinction seems  to  be  the  marginal  nodule  of  the  forjner — a  cha- 
racter perhaps  overlooked  by  Profeaaor  Bailey."  In  the  numerous 
Bpecimens  which  came  under  notice  there  was  no  appearance  of 
a  nodule  in  the  ventral  margin — a  fact  which  confirraa  the  accu- 
rftcy  of  Bailey's  description  of  E.  gibba. 

Professor  E.  Perceval  Wright  exhibited  mounted  specimens  of 
the  Polyps  of  Tubipora  mugica.  Tbe  animal  of  tbe  Organ  Pipe 
Coral  haa  been  up  to  tbe  present  moment  almost  unknown.  The 
figures  of  its  structure,  as  given  by  Quoy  and  Ciaimard,  have 
been  copied  from  book  to  book,  and  the  details  of  that  structure, 
as  given  by  these  same  authors,  are,  to  say  the  least,  meagre  and 
unsatisfactory.  Dr.  Wright  looked  for  a  long  time  in  viun  for 
living  specimens  of  this  Alcyonarian  in  the  Seychelles,  dredging 
for  it  in  deep  and  shallow  water;  and  while  feeliog  sure  it  waa 
not  far  ofl'  (from  tbe  frcsb-looking  specimens  that  very  frequently 
came  ashore),  searching  for  it  without. success,  until  an  accident 
revealed  its  peculiar  habitat,  and  then  it  was  found  in  great  quan- 
tities. One  day,  during  the  prevalence  of  a  "Grande  Mar^," 
while  wnding  up  to  his  waist  on  the  edge  of  the  coral  reef  off  the 
•Borth-west  side  of  He  Curieuse,  his  foot  sunk  into  a  substance 
'which  conveyed  to  bim  quite  a  dillerent  sensation  from  either  the 
■lippery  Alcyonaria  or  the  sharp-edged  brittle  Zoanthariau  Corals, 
uid  gathering  up  some  of  it  with  a  landing-net,  he  found  he  had 
put  his  foot  upon  a  mass  of  Tubipora  mutica.  From  that  time 
he  bad  no  difficulty  in  finding  any  quantity,  nor  in  coming  to  the 
Conclusion  that  the  Tubipora  liicd  as  a  parasite  on  the  Zoantha- 
riau Curali>,  just  at  the  borders  of  low  water.  The  obsorvatioos 
made  then  he  hoped  to  give  in  detail  elsewhere,  even  though 
on  his  return  home  he  found  tbat  Professor  Kolliker  had  been 
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engaged  in  the  eiaraination  of  spirit  epecimena  from  the  Fiji 
lelaada,  at  preaent  it  ia  ouly  necessary  to  state  that  the  Tabipora 
mutiea  is  an  Alcyonartan ;  that  it  belongB  to  the  section  of  the 
Altyonids ;  thot  it  ia  very  well  entitled  to  form  a  sub-family, 
Tubiporidinaa,  distinguished  bj^  the  peculiar  mods  of  growth  by 
which  the  external  tabulte  are  formed,  and  by  the  peculiar  spiuules 
(calcareouH)  found  in  the  ectodermic  layer  of  both  teatacles  and 
body ;  that  the  tube  is  formed  of  consolidated  epifules,  which 
are  of  two  sorts,  and  are  not  consolidated  in  the  upper  part  of  the 
tube ;  that  there  is  no  commuuicntion  between  the  Polpys ;  that 
the  tabula;  take  their  orgiu  as  flat  buds  from  the  disk  of  toe  Polyp, 
and  that  in  all  probability  this  saoie  bud  is  also  the  starting-point 
of  each  new  zooid  form  of  polyp. 


fioTAL   MiCKOaCOPICAL   SOOIBTT. 
Januarif  13fh,  1869.' 

The  Pkxsident  in  the  chair. 

a.  A.  Amos,  Esq.,  and  the  Ber.  T.  B.  Jones,  were  elected 
Fellows. 

A  paper  was  read  by  Dr.  Charlton  Bastian  "  On  the  Mounting 
and  Tinting  of  Animal  Tissues."  In  speaking  of  the  mounting  of 
sections  of  liver  and  kidney,  the  author  stated  that,  on  the 
whole,  he  preferred  a  solution  of  Canada  balsam  in  benzole,  for  the 
preparation  of  which  he  gave  the  following  directions  : 

Some  Caoadn  balaam  must  be  carefully  heated  in  a  shallow  pot 
for  a  certain  time,  so  aa  to  drive  off  as  much  aa  possible  of  the 
turpentine  which  it  may  contain  ;  then  it  should  be  poured  into  a 
small  bottle,  and  sufficient  benzole  added  for  the  solution  of  the 
balsam.  After  all  the  balsam  has  been  dissolved,  the  solution 
should  be  liltered  through  very  thin  filteriug-paper  into  a  stop- 
pered bottle,  and  so  kept  in  store,  what  ia  required  for  immediate 
TiBB  being  poured  into  one  of  Highiey's  drop-bottles.  The  prepa- 
rations may  then  be  mounted  in  this  solution  in  either  of  two 
ways : — 1st.  The  section  cyt  from  a  hardened  organ  is  allowed  to 
remain  in  a  watch-glass  with  some  spirits  of  wine  for  two  or  three 
minnt«8,  then  a  drop  of  carbolic  acid  having  been  placed  upon 
the  glass  slip  on  which  the  specimen  is  to  be  mounted,  the  section 
is  taken  Irom  the  watch-glass  on  the  tip  of  a  small  scalpel,  ita  de- 
pendent ed^  brought  into  contact  for  a  moment  with  a  piece  of 
clean  blotting-paper,  and  then  gently  laid  on  the  surface  of  the  cm- 
bolic  acid.  This  renders  a  thin  section  perfectly  transparent  in 
about  half  a  minute.  The  superfluous  carbolic  acid  should  then 
be  got  rid  of  by  tilting  the  slide  and  applying  a  small  piece  erf 

'  In  the  '  Journal  of  the  Rojal  IVticroscopical  Society'  tliis  meeting  is 
erroDeoUBly  reported  as  liaving  occurred  Dec.  13tL.  We  in»y  also  correct 
another  error  in  the  same  journal,  p.  63,  iu  vhicli  a  inGGting  is  stated  to 
have  takea  place  at  far  ahead  as  1968. 
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blotting-paper  to  the  edge  of  the  specimen ;  thia  done,  two  or 
three  drops  of  cliloroibrm  should  be  poiired  over  the  Boction,  and 
allowed  to  remnin  in  contact  with  it  about  one  minute ;  and  during 
this  time  the  epccimea  mo.j  be  properly  arraoged  in  the  centre  of 
the  slide.  A  alight  tilting  uf  the  slide  then  suffices  to  get  rid  of 
the  chloroform,  when,  before  the  Buecimen  becomea  dry,  two  or 
three  dropa  of  the  aolution  of  Canada  balaam  la  beozole  should  be 
poured  over  it  from  the  drop-bottle,  and  the  coveriug-glaas  then 
applied.  The  mounting  ia  thus  finished,  and  the  specimeu  only 
requires  a  certain  amount  of  protection  for  a  time  tul  the  balsam 
in  which  it  ia  mounted  baa  become  hardened,  2ud.  The  section 
having  been  placed  in  the  watch-glass  with  ordinary  Hpirita  of  wioe 
for  about  a  minute  (merely  to  wash  it),is  then  removed  to  another 
watch-glasa  or  small  covered  capsule,  containing  absolute  alcohol, 
and  allowed  to  remain  in  this  for  five  miDutea.  It  is  then  to  be 
removed,  and  placed  on  the  slide  on  which  it  is  to  be  mounted. 
The  fluperUuouB  alcohol  having  been  got  rid  of,  it  ia  covered  with 
one  or  two  drops  of  benzole  for  about  a  minute  (which  renders 
the  sectiooaa  transparent  as  if  it  had  been  placed  in  carbolic  acid). 
And  then,  thia  having  been  tilted  off,  the  additional  steps  are  as 

I   before,  viz.  Canada  balsam  in  benzole  from  the  drop-bottle,  followed 

I  by  the  application  of  the  covering  glass. 

The  latter  method  the  author  preferred  for  mounting  sections 
of  the  liver. 

Another  jnethod  for  mounting  very  delicate  tissues  consists  in 
mounting  the  specimen  in  a  very  weak  aqueous  solution  of  bichro- 
mate of  potash — about  one  of  the  bichromate  to  1000  parts  of 
water.  In  using  an  aqueous  medium  such  as  this,  however,  we 
are  placed,  as  it  were,  at  the  mercy  of  the  cement  we  employ.  If 
thia  be  not  good,  we  may,  at  the  time  when  we  most  regret  it,  find 
a  valuable  specimen  ruined,  owing  to  some  crack  or  imperfectioa 
in  the  border  of  cement  having  permitted  the  water  to  evaporate. 
Incomparably  the  best  cement  is  one  which  is  much  uaed  in  Ger- 
many, consisting  of  a  solution  of  gum-mastic  in  chloroform,  thick- 
ened with  nitrate  of  bismuth.  This  may  be  easily  kept  at  the 
proper  degree  of  consistence  by  the  addition  of  a  few  drops  of 

I  chloroform  from  time    to   time.     It  may  be  used  also  for  the 

I  Specimens  mounted  in  glycerine  and  carbolic  acid.  It  does  not 
run  in,  it  hardens  quickly,  aud  when  thoroughly  dry  has  a  stone- 
like consiatence,  and  is  not  liable  to  crack. 

With  regard  to  mounting  sections  of  brain  and  spinal  cord, 
after  speaking  of  the  various  substances  employed  as  damaging 
the  apecimcUB  by  atmospheric  changes,  he  stated  that  the  most 
fiivorable  results,  independent  of  atmospheric  conditions,  might 
be  brought  about  by  immersing  the  section  for  about  ten  minutes 
in  absolute  alsohol  diluted  with  8  per  cent,  of  water,  then  placing 
it  upon  the  glass  aUde,  and  before  it  became  dry  pouring  over  it 
two  or  three  dropa  of  pyro-acetic  spirit,  in  which  it  was  aUowed  to 
remuu  from  J" — 1",  then  tilting  this  ofl'.and  replacing  bychloro- 

I  form.     The  etfecta  were  then  watched,  aa  before,  under  the  mi- 
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^roscope,  and,  at  the  suitable  time,  the  solution  of  Canada  balsam 
was  added,  and  tlie  coTering-glasa  applied.  There  were  two  great 
disadvantagcB  io  connection  with  specimens  prepared  in  both 
these  ways  :  one  was  that  the  section  itself  was  more  or  leas  ob- 
scured by  minute  granuies  of  balsam,  which  had  been  precipitated 
out  of  its  solution  in  a  molecular  condition  by  contact  with  the 
specimen;  and  the  other,  that  BCctions  so  prepared  did  not 
retain  their  characteristic  appearances  more  than  about  six  weetta 
or  two  montba;  after  that  time  they  began  to  grow  uniformly 
transparent,  and  were  no  longer  of  any  use.  The  first  disadvan- 
tage was  obviated  ^7  using  the  solution  of  Canada  bal«am  in  ben- 
Bole,  itistcad  of  the  balsam  in  chloroform,  which  gives  a  prepara- 
tion similar  in  all  other  respects,  but  free  from  the  defacing 
granules  of  raolecularly  precipitated  balsam.  The  lost  disadvan- 
tage, however,  in  spite  of  all  attempts,  still  remains  ;  the  specimena 
so  prepared  have  only  a  temporary  value,  and  will  fade  after  from 
six  weeks  to  two  months.  But  the  operator  must  acquire  a  cer- 
tain amount  of  experience  for  himself  before  he  will  he  able  to  use 
this  method  with  success ;  and  unless  bis  reagents  be  all  perfectly 
pure  and  fresh,  he  will  almost  surely  fail  to  secure  eatiafactory 
results. 

lie  also  recommended  for  rapid  tinting  bichloride  of  palladium. 
Another  method  of  double  tinting  was  to  place  the  section,  but 
without  chromic  acid,  in  a  solution  of  nitrate  of  silver  (L:  600)  for 
five  or  ten  minutes ;  taken  from  this,  washed  io  pure  "water  for  a 
minute,  and  thence  transferred  fo  the  acidulated  gold  solution  as 
before.  After  the  reduction  of  the  gold  by  formic  acid,  the  speci- 
men may  he  mounted  in  the  solution  of  Canada  balsam  in  benzole, 
and  then  exposed  to  light,  in  order  to  bring  about  the  complete 
reduction  of  the  silver.  When  this  has  been  done  it  will  be  found, 
on  microscopical  examination,  that  the  epithelial  elements  are  for 
the  most  part  stained  of  a  brownish -black  colour  by  the  reduced 
silver,  whilst  the  intervening  fibrous  tissue  elements  and  the  walls 
of  the  vessel  are  stained  purple  by  the  reduced  gold.  The  two 
kinds  of  tissue  eiemcnte  seem  to  exercise  a  sort  of  elective  affinity 
for  the  different  metals. 

At  the  conclusion  of  a  short  discussion  on  this  paper  Dr.  Lan- 
kester  requested  inforniation  from  the  President  as  to  the  moat 
convenient  method  of  bringing  before  the  Society  the  question  of 
the  publication  of  the  transactions  of  the  Society  in  connection  with 
the  new  journal.  He  said  he  thought  the  subject  was  one  that 
affected  the  dignity  and  usefulness  of  the  Society,  and  he  con- 
sidered that  the  change  which  had  been  lately  made  ought  to  have 
been  done  by  a  vote  of  the  Society,  and  not  in  an  unauthorised 
way  by  the  Council. 

The  PresideTit  stated  that  the  Council  had  power  to  act  as  they 
had  done,  aud  that  the  present  waa  not  the  time  to  discuss  the 
question  alluded  to  by  Dr.  Laiikester. 

After  consultation  with  the  Secretaries,  Dr.  Lankester  gave 
notice  that  at  the  next  Aimual  Meeting  he  should  move  that  the 
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■worda  in  Bye-law  56,  "  and  of  such  other  matter  as  the  Council 
may  determine,"  be  omitted.  He  wished  to  confine  the  Council 
to  the  publication  of  the  transactiona  of  the  Society  alone. 

February  lOfA,  1869. 

I       Thia  being  the  Annual  Meeting  of  the  Society,  the  Treasurer'a 

'  report  was  read;  also  ihe  reporta  of  the  Cabinet  and  Library 
Committee.  The  FresideDt  then  delivered  his  addreaa.  He  firat 
gave  a  abort  biography  of  three  of  the  mombera  of  the  Society 
■who  bod  died  during  the  preceding  year.  They  were  Nathaniel 
Bagater  Ward,  Eaq.,  F.B.S.,  formerly  Treasurer  of  the  Micro- 
■copjcal    Society    of  London;    William   Bird   Herapath,    M.D,, 

I    r.E.S.,  of  Bristol;  and  Henry  G.  Wright,  M.D.,  of  Loudon. 

I  The  other  deceased  Fellowa,  who  were  only  named,  were  Henry 
Lidden,  Esq.,  of  Hocheater;  John  W.  Grieebaeh,  Esq.,  of  London; 
William  Ralph  Mitner,  Eaq.,  surgeon,  of  Wakefield  ;  and  Henry 
Smith,  Esq.,  of  Clapton.  Tlie  following  remarks  with  regard  to 
the  new  journal  were  made : 

"  The  Society  waa  iuforined  in  my  anniversary  addresB,  delivered 
last  year,  that  the  Council  had  decided  upon  terminating  the 
agreement  for  the   puhUeation  of  its  proceedings  and  transac- 

I  tiouB  in  the  '  Quarterly  Journal  of  MicroBCOpical  Science.'  In. 
conformity  with  thia  intention  the  connection  of  the  Society  with 
that  journal  ceased  with  the  publication  of  the  last  October 
number, 

"  \a  devising  fresh  plane  the  following  points  had  to  be  COD- 
sidered : 

"  let.  Whether  the  proceedings  and  transactions  of  the  Soeietjr 
should  be  issued  by  themselves,  or  in  connection  with  similar 
matter  derived  from  other  sourcea. 

"  2Qd.  Whether  the  publication  should  be  monthly  instead  of 
quarterly,  as  heretofore. 

"3rd.  If  the  Society  should  hand  over  its  papers  and  proceed- 
ings for  publication  in  a  journal  that  was  not  entirely  its  own 
property,  in  what  way  its  legitimate  influence  and  control  might 
be  preserved. 

"  4tb.  The  best  means  of  obtaining  for  the  Society  some  advan- 
tage proportionate  to  the  value  of  the  matter  it  might  place  at 
the  disposal  of  a  publisher,  and  for  its  action  and  influence  in 
securing  and  promoting  the  sale  of  any  publication  with  which  it 
might  be  connected. 

"  After  much  deliberation  it  whs  considered  that  the  interest  of 
the  Society  would  be  best  promoted  by  connecting  tlie  publica- 
tion of  ita  own  transactions  and  proceedings  with  a  record  of  the 
principal  microscopical  researches  laid  before  other  societies,  or 
embodied  in  works  not  generally  accessible.  It  was  also  thought 
desirable  that  the  publication  should  be  monthly,  aa  ensuring  the 
Bpeedy  communication  to  the  scientific  world  of  new  facts  and 
diacoveries  contained  in  papers  read  before  the  Society, 
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"  Your  PreBJdent  and  some  memberB  of  the  Cotmeil  would  hire 
preferred  that  the  Society  should  issue  its  own  proceedings  and 
transactionB  in  a  Iiandeome  form,  and  without  the  addition  of  any 
other  matter ;  but  they  did  not  see  their  way  to  dissoiiiate  them- 
selves entirely  from  all  arrangements  that  bad  been  made  by  their 
predecessors,  and  which  had  been  many  years  in  force. 

"  For  a  long  time  the  Fellows  had  been  accustomed  to  receive,  in 
connection  with  their  own  proceedings,  microscopical  information 
drawn  from  various  sources,  and  inquiries  led  your  Council  to 
believe  that  any  changes  involving  a  diminution  of  infomiation 
would  be  repugnant  to  the  wishes  of  the  majority  of  the  Fellows. 
They  therefore  endeavoured  to  make  arrangements  by  which  the 
Society  would  be  a  clear  gainer,  in  the  quantity  as  well  ae  in  the 
quality  of  the  matter  supplied. 

"  There  was  another  reason  which  influenced  them  in  this  deci- 
sion,  and  that  was  a  desire  to  establish  useful  and  friendly  rela- 
tions with  other  excellent  Microscopical  Societies,  both  in  the 
metropolis  and  scattered  throughout  the  country.  The  mass  of 
matter  brought  before  all  these  bodies  would  preclude  the  possi- 
bility of  combining  it  all  in  one  publication  of  reasonable  dimen- 
eioDs,  but  some  record  might  bo  given  of  the  most  interesting 
facts  contained  in  their  papers,  and  a  journal  sanctioned  by  the 
Society,  and  thus  bringing  to  a  focus  information  that  had  hitherto 
been  so  scattered  as  to  be  practically  beyond  the  reach  of  most 
students,  would  render  important  service  to  the  scientific  world. 

"In  reference  to  the  third  point  of  inquiry,  it  was  deemed  essen- 
tial that  the  Society  should  have  a  copyright  in  an  important 
portion  of  the  title  of  any  publication  in  which  its  transactions 
&c.,  might  appear,  and  that  tne  proprietors  of  the  journal  in  which 
they  were  puolished  should  only  be  at  liberty  to  use  such  portion 
of  the  title  so  long  as  an  agreement  to  that  eifect  between  him 
and  the  Society  might  subsist,  and  that  the  Society  should  have 
a  voice  in  tlie  appoititmeut  of  an  editor,  whose  duty  it  would  be 
to  place  himself  in  intimate  communication  with  it  and  to  pro- 
mote its  interests. 

"  It  was  thought  proper  that  the  proprietors  of  the  '  Quarterly 
Journal  of  Microscopical  Science '  should  have  ample  opportunity 
for  making  any  offer  to  the  Society  complying  with  the  preceding 
requisitions  ;  but  as  they  positively  declined,  attention  was  turned 
in  other  directions,  and  an  arrangement  waa  made  with  Mr. 
Sobert  Hardwicke,  in  conformity  with  all  the  Society's  stipula- 
itons,  for  the  issue  of  the  Monthly  Journal,  to  commence  on  the 
Ist  of  January,  1869,  to  be  edited  by  Professor  Lawson,  M.D., 
and  to  contain,  in  addition  to  the  matter  furnished  by  the  Society, 
an  ample  digest  of  Bntish  and  Foreign  Histological  itesearch  and 
Microscopical  Intelligence.  Two  monthly  parts  of  the  new  pub- 
lication have  now  been  issued. 

"  The  cost  to  the  Society  for  450  copies  of  the  new  Jouroal  will 
be  £20  per  month,  and  additional  copies  will  be  charged  le.  each. 
By  this  arrangement  the  Fellows  will  receive  about  twice  as  much 


matter  in  the  course  of  each  year  as  was  supplied  under  the  late 
urangements,  and  they  will  have  a  monthly  publication  without 
materially  adding   to  the  espenae   heretofore   incurred  by  the 
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The  addrcBB  tiien  proceeded  to  give  an  abstract  of  the  papers 
read  during  the  paet  year  at  the  Society's  meetings.  The  fol- 
lowing paragraph  with  regard  to  the  Qiiekett  is  a  graceful  ad- 
miwion  on  the  part  of  the  President  that  the  original  apprehensiotts 
with  regard  to  the  Quekett  Club  were  entirely  unfounded : 

"  In  the  first  vear  of  my  presidency  a  Microscopical  Society 
was  founded,  nnder  the  presidency  of  Dr.  Lankeater,  with  the 
title  of  the  '  Quekett  Club.'  This  society  has  progressed  moat 
eatisfactorily,  and  is  progressing  to  increasing  usefulness,  under 
the  presidency  of  Mr.  Durham." 

For  the  first  time  in  its  history  the  Society  has  come  to  a 
Btandstill.     The  President  says— 

"  At  the  last  year's  anniversary  our  numerical  strength  was 
452.  During  tlie  year  the  number  of  elections  have  been  21. 
"We  have  lost  7  hy  death,  7  by  resignation,  and  7  espelled.  Our 
present  numbers  are  therefore  452  ;  of  these  93  are  compounders. 
Thus  the  Society  is  flourishing;  but  its  annual  income  is  too 
near  to  the  necessary  annual  expenditure,  and  all  disburaementa 
will  require  a  careful  consideration  of  the  Council,  so  that  our 
prosperity  may  continue." 

The  thanks  of  the  meeting  haung  been  given  to  the  President 
for  his  address,  Dr.  Lankeater  rose  to  propose  the  alteration  of 
Bye-law  66,  of  which  he  had  gii'en  notice  at  the  previous  meeting. 
He  said,  "  Mr,  President,  1  should  have  been  glad  that  any  other 
member  of  the  Society  should  have  proposed  this  resolution 
rtther  than  myself,  as  I  am  afraid  my  motive  for  doing  so  will  be 
liable  to  misunderstanding.  My  reason  for  proposing  the  alte- 
ration of  Bye-law  56  has  arisen  out  of  my  anxiety  that  the 
Society  at  large  should  have  an  opportunity  of  expressing  its 
opinion  on  a  subject  alluded  to  by  the  President  in  his  address — 
the  establishment  of  a  new  '  Journal  of  Microscopical  Science '  in 
connection  with  this  Society,  I  should  have  been  glad  could 
your  opinion  have  been  obtained  directly  on  this  subject,  but  as 
the  bye-law  in  question  gives  the  Council  the  power  of  not 
only  publishing  the  '  Transactions '  of  your  Society,  but  of  "  such 

'  Since  the  above  address  was  delivered,  tlie  rotlawiiig  notice  has  been 
iianed  lo  the  TeIIows  of  tlie  Society: — "  Bjtlio  uew  arrange  men  Is  madafor 
the  publication  of  the  SocictT'i  Proceedings  and  Transactions  in  ihe 
'Monllily  Microscotiical  Journal,'  jou  will  receive  in  tlie  course  of  llie  jear 
■bout  twice  lbs  quantity  of  matter  supplied  u]>on  tlie  old  sjsIgdi,  but  tlie 
expense  of  postage  is  necessarllf  increaseil.  I  am  tliereloro  directed  lo 
iolorm  you  tliat  on  its  issue  at  Lhc  commehcemenl  of  each  montli,  a  co|)y  of 
the'Mnutlil)MicrQscD|iicalJourHar  will  be  ready  for  dcliverj,  at  tlie  Society's 
rooms,  to  any  one  wliom  jou  may  aulliorise  lo  receive  it.  or  it  wid  be  sent  to 

JDU  for  twelve  muDtlis,  by  post,  if  you  will  bave  tlie  kindnc^sa  to  give  me 
irectious  to  tbst  effect,  accompanied  by  two  shilliugt'  worth  of  postage 
stamps." 


other  matter"  aa  thej  "  may  determiue,"  I  was  informed  that  the 
only  way  of  bringing  the  aubject  before  you  was  to  submit  to  you 
a  reaolution,  involnng  the  omtasion  of  those  vords  in  the  bye-law 
giving  them  the  power  of  publishing  your'TrauBaetiqna'  with  any 
other  matter  tliey  might  wish.  Without  immediate  reference, 
then,  to  the  object  I  have  in  view,  I  would  call  your  attention  to 
the  estraordiuary  power  given  to  your  Council  by  this  bye-law. 
There  is  nothing  here  to  prevent  them  from  puhlishing  your 
'Transactions' in  a  daily  paper,  and  committing  you  to  any  religious 
or  political  opinions  they  might  hold,  on  the  ground  that  it  was 
"  other  matter,"  which  they  had  the  power  to  determine.  I  do  not 
say  that  any  Council  you  would  choose  would  thua  act,  but 
it  ifl  ueverthelesB  an  eitraordinary  power  to  give  to  a  Council ; 
and  it  is  on  the  ground  of  this  bye-law  that  your  Council  have 
ventured  to  mil  up  your  'Transactions'  with  a  journal  called  the 
'  Monthly  Journal  of  Mieroscopiea!  Scienc*.'  The  danger  of  this 
clause  in  the  bye-law  is,  I  think,  fully  demonstrated  by  the  fact 
that  I  have  several  times  requested  the  Council  to  bring  before 
the  Society  the  subject  of  the  separation  of  your  'Transactions' 
irom  the  journal  which  I  have  had  the  honour  to  edit  now  for 
aisteen  years.  In  answer  to  my  request  that  the  subject  should 
be  brought  before  you  as  a  body,  Mr.  Slack,  your  Secretary,  told 
me  that  no  Council  would  submit  to  the  dictation  of  a  Society. 
(Mr,  Slack — "  I  deny  that  statement  altogether.")  I  am  glad  to 
find  that  I  misunderstood  Mr.  Slack,  and  that  he  evidently  thinks 
the  aubject  ought  to  have  beeo  brought  before  the  Society.  My 
only  object  in  making  this  resolution  to-night  is  to  have  an 
expression  of  your  opinion.  Aa  one  of  the  earliest  memberf)  of 
your  Society,  as  one  of  your  former  Presidents,  and  as  a  member 
of  your  Council  for  eighteen  years — in  fact,  till  your  recent 
bve-Iawa  excluded  the  former  Presidents  from  being  members  of 
the  Council — and  with  my  distinguished  friend,  Professor  Busk, 
one  of  the  editors  of  your '  Transactions '  for  sixteen  years,  I  trust 
you  will  allow  me  to  make  to  you  some  observations  on  the 
recent  change  you  have  made  in  the  publication  of  your  'Trans- 
actions.' When  the  question  was  mooted,  more  especially  by 
your  late  President,  Mr.  Qlaisher,  as  had  been  prevtously  done 
by  Mr.  Farranta  when  he  was  Preaideut,  of  publishing  the 
'  Transactions '  separate  from  the  journal  which  1  and  Mr.  Busk 
edited,  I  was  anxious  that  an  arrangement  which  bad  worked  so 
well  for  the  Society  should  continue.  When  we  first  offered  to 
publish  the  '  Transactions '  of  the  Society  with  our  new  journal, 
now  sixteen  years  ago,  the  Society  then  numbered  only  150 
members,  and  from  that  time  to  the  cessation  of  your  connection 
with  our  journal  every  year  presented  an  increase  of  members, 
till  at  the  close  of  our  arrangement  the  number  of  members 
amounted  to  470.  I  am  sorry  to  observe,  from  your  President's 
address  to-night,  that  that  success  has  ceased.  He  has  had  the 
painful  task  of  announcing  to  you  that  for  the  first  time  in  the 
Society's  history  there  has  been  no  increaae  of  members  during 
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^n^ust  yvar.  It  waa  oo  tbis  ground,  and  this  ground  only,  that 
I  urged  the  propriety  of  the  old  arraDgemeut.  I  knew  that  a 
large  number  of  memberB  who  lived  iii  the  couatry  were  induced 
to  eontinue  their  aubacriptiona  for  tlie  sake  of  the  journal.  When, 
however,  the  Council  determined  to  break  their  connection  with 
the  journal,  both  the  editors  and  publiBhera  felt  that  the  jmimal 
would  not  suffer.  The  editors  felt  that  the  neceeaity  of  pub- 
lishing papers  over  which  they  had  no  control  burdened  the 
journal  with  matter  that  was  not  consiatent  with  a  popular 
circulation,  whilst  the  publiahers  felt  that  they  were  supplying 
the  journal  to  the  members  at  a  price  that  was  not  at  all  com- 
mensurate with  the  value  of  the  Society's  contribution  a.  Under 
these  circumetauceH  neither  I  nor  Mr.  Buak  thought  it  necessary 
to  come  down  to  your  meetings  and  force  on  a  discussion  to 
which  your  Council  evidently  objected.  Now,  however,  that  your 
Gouncd.  has  chosen,  not  only  to  select  an  editor  of  your  '  Transac- 
tions '  outside  your  Society,  to  publish  them  in  another  journal, 
and  to  subsidise  another  publisher  in  opposition  to  the  one  who 
haa  published  them  for  bo  many  years,  I  thought  that  it  was  due 
to  myself  and  due  to  you  that  you  should  have  an  opportunity  of 
speaking  and  voting  on  the  subject.  1  have  not  sought  counsel 
with  any  one  on  this  subject,  and  I  shall  leave  the  matter  in  your 
bands.  Tou  have  heard  to-night  wliat  your  President  has  had  to 
say  on  the  subject,  and  I  have  no  doubt  your  Council  bos  been 
actuated  by  honorable  motives,  but  it  ia  for  you  to  say  whether 
you  think  what  they  have  done  is  right  in  your  sight,  and  likely 
to  conduce  to  the  interests  of  your  Society  and  the  advancement 
of  microscopical  science.  I  for  one  object  to  the  arrangement  of 
your  new  journal,  iu  which  your  '  Transactions '  ore  mixed  up 
and  paged  with  any  inferior  matter  which  your  new  editor 
chooses  to  place  them  in  juxtaposition.  This  I  believe  is  quite 
unique  in  the  pubUcation  of  scientiHc  transactions  in  any  part  of 
Europe,  and  I  believe  likely  to  damage  the  prestige  and  influence 
of  the  Society's  '  Tranaaetioufl,'  eapeciolly  on  the  Continent  of 
Europe,  where  imperfect  accounts  of  the  proceedings  of  their  own 
societies  in  another  language  cannot  be  regarded  as  of  any  literary 
or  scientific  value.  I  must  confess  that  when  the  Council  deter- 
mined to  cut  ua  adriflr  I  had  hoped  to  see  them  spending  their 
funds  in  the  publication  of  '  Trausoctiona '  that  would  become 
their  new  title  of '  lloyal,'  that  in  ehe  aod  illustration  might  stand 
on  the  some  shelves  with  the '  Transactions  of  the  Royal  Society  of 
London.'  I  know  that  I  am  not  alone  in  feeling  disuppoiutmeut 
in  the  course  your  Council  have  taken.  In  conclusion,  I  would 
Bay  I  have  uo  personal  feeling  in  this  matter.     1  have  long  koq^'n 

f-our  new  editor  as  a  laborious  worker  in  the  fitdd  of  scientific 
iterature;  with  your  new  publisher  I  have  long  been  connected. 
and  know  him  as  an  honorable  and  upright  man;  and  if  your 
decision  should  be  to  continue  your  now  jourual,  I  am  sure  it 
will  interfere  with  no  interests  of  mine,  and  1  heartily  wish  it  all 
the  success  it  deserves." 

VOL.  IS, — NtW  SEK,  (> 
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AAer  this  address,  as  no  one  geconded  the  rcHolutbo,  Dr. 
Lankester  left  the  room. 

Mr,  Glaisher  then  eiplained  that  the  Council  had  given  the 
Bubject  of  the  publication  of  the  '  Transactiona  '  the  most  carelul 
and  anxious  consideration,  that  Dr,  Lankester  bad  never  assisted 
them  in  their  deliberaliona,  and  that  eventually  tliey  had  entered 
into  arrangements  with  Mr.  Ilardwicke  for  the  issue  of  the 
•Monthly  MiL-roscopical  Journal.'  Mr.  Henry  Slack,  F.G.S., 
Secretary,  said  he  regretted  that  Dr.  Lankeater  had  left  the  room 
so  hastily,  ere  there  was  time  to  reply  to  hia  assertiona.  He 
atated  that,  so  far  from  Dr.  Lankester  haviug  an  interest  in  the 
Society,  he  had  been  present  at  but  three  meetings  during  the  last 
four  years,' and  that  he  never  recognised  the  principle  of  separate 
publication  of  the  "TransactionH '  during  the  sixteen  years  in 
which  the  '  TraBsactions  '  were  issHed  in  the  '  Quarterly  Journal 
of  Microscopical  Science,'  of  which  he  is  the  editor.  Finally, 
Mr.  Slack  read  passages  from  a  letter  received  lost  year  from 
Dr.  Lankeater,  in  which  it  is  uri;ed  that  tbe  separate  issue  of 
the  Society's 'Trauaactions*  would  bring  about  the  resignation 
of  many  of  the  Fellows,  and  was  therefore  not  to  be  thought  of. 

The  following  gentlemen  were  tjien  elected  office  bearers  for  the 
ensuing  vear. 

Fretident.—'Rev.  J.  B.  Eeade,  M.A..  P.R.S. 

Viee-JPreaidenis.—laa.  GlaisJier,  F.E.8.;  L.  S.  Beale,  M.D.. 
F.R.S.;  W.  B.  Carpenter,  M.D.,  F.fi.S. ;  G.  C.  Wallich,  M.D.. 
F.L.S. 

Si^aturer. — B..  Mestayer,  Esq. 

Secretaries.— B..  J.  Slack,  F.O.S. ;  Jahez  Hogg,  F.L  S. 

Cbi*noi7.— Arthur  Farre,  M.D.,  F.I1.8.;  Arthur  E.  Durham, 
F.R.C.S.:  H.  LawBon,  M.D.;  James  Murie.M.D.,  F.L.S.;  Chnrlea 
Tyler,  F.L.8. ;  Charles  Brooke,  W.A.,  F.U.S. ;  W.  H.  Ince,  F.L.S.; 
Henry  Lee,  F.L.S.;  Ellis  G.  Lobb,  E«q.;  John  Miller.  M.D.,  F.L.S.; 
Major  Owen,  F.L.S. ;  F.  H.  Wenham,  C.E. 


Wednetdai/,  March  lOCh,  1869. 

Rev.  J.  B.  Readk,  President,  in  the  Chair. 

Among  the  pret-entB  to  tbe  Society,  a  special  vote  of  thanks 
was  passed  to  Jlrs.  Clarke,  Whitby,  fur  twelve  beautifully 
mounted  slides  of  tbe  fructification  of  seaweeds,  and  to  Mr. 
Collins  for  a  ^-inch  object-gtasa  of  small  angular  aperture,  con- 
structed, as  suggested  by  Dr.  Carpenter,  for  special  use  of  the 
binocular. 

'  Noither  Dr.  Lankester  nor  Mr.  Busk  were  ever  inviled  to  any  deliberation 
of  ilie  Society  on  the  aubject. — Eds. 

'  Altliougli  this  statement  ia  not  correct,  the  absence  of  botli  Mr.  Busk  and 
Dr.  Lankester  can  be  casilj  accounted  for,  especial);  when  the  new  bye-laws 
excluded  them,  na  being  Preeiiitnts,  from  a  seat  in  ihe  Council.— Em. 
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,  Suffolk  eibibit«d  and  described  Mullet's  new  growing 

Mr.  Slack  desr-ribed  a  new  rotaticg  stage  as  fitted  to  cheap 
I  microBcopea  by  Mesara.  Beck, 

[       Mr.  luce  read  a  short  paper  by  G-eorge  Gulliver,  Esq.,  F.R.8., 
I  "Ofl  the  Fibres  of  the  Cryatalline  Lens." 

Alfred  Saunders,  Esq.,  read  a  paper  "On  Zooaporea  of  Cruet*- 
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QuEKETT  MicuoacopiOAL  Clud, 

December  ISlh,  1868.  Mr.  Alithur  E.  Durham,  President,  in 
the  ehair.— Mr.  John  Ilopkinson  read  a  paper  "  On  British 
Graptolitea,"  a  group  of  foHBil  zoophytes  exclusively  confined  to 
Silurian  rocka.  After  a  brief  introduction  on  their  geological  and 
geographical  range,  he  entered  fully  into  the  structure  of  the 
difierent  forma,  aud  gave  a  conciae  history  of  the  establishment  of 
the  British  genera,  noticing  the  various  opinions  that  have  been 
entertained  as  to  tbeir  zoological  position.  Bhe  genera  were 
deacribed  and  grouped  into  four  fumilies.  The  Oraptolitidee  were 
then  showed  to  be  Hifdrozoa,  nearly  allied  in  atructure,  develop- 
ment, and  probably  in  their  mode  of  reproduction,  to  the  Sertu- 
lariada. 

In  concluRion,  it  wae  argued  that  the  eiistence  of  hydroid 
loophytes  in  the  Silurian  seas,  and  their  complete  disappearance 
until  a  »ery  recent  period,  could  not  be  eiplained  by  the  Dar- 
winian theory  of  the  origin  of  species. 

Speeimena  of  thirty  epeciee,  and  diagrams  showing  the  ditrtinc- 
tive  characters  of  each  genus,  were  eibibited. 

Mr.  Samuel  Eoberts  described  a  new  form  of  micrometer,  con- 
BiBtisg  of  a  tube  mounted  on  a  f  eparate  atand,  which,  when  placed 
At  the  side  of  tlie  ordinary  monocular  microscope,  enabled  the 
observer  to  look  down  it  with  one  eye,  wliiJe  the  other  was  occu- 
.pied  with  the  object. 

A  discussion  ensued,  and  the  thanka  of  the  meeting  were  given 
ito  Messrs.  Hopkinsun  and  Boberls. 

Mr.  J.  Eldridge  presented  the  club  with  a  quantity  of  unmounted 
specimens  for  distribution  amongst  the  members. 

Sixteen  gentlemen  were  elected  aa  members. 

January  22nd.  18C9.  The  President  in  the  chair.— The  Presi- 
dent announced  that  a  society,  upon  the  basis  of  the  Quebett 
Microscopical  Club,  had  been  formed  at  Liverpool  with  the 
greatest  success;  and  Mr,  M.  C.  Cooke,  Secretary  for  Foreign 
Correspondence,  informed  the  meeting  that  a  similar  society  had 
been  established  at  Chicago  (Illinois).  U.S.  He  also  announced 
that  his  class  for  the  sluiiv  of  microscopical  fungi  would  be  held 
in  a  room  which  Mr.  Wheidon  bad  kindly  placed  at  bis  di-°posal. 
I        Mr.  George  read  a  popir  by  Mr,  Holmes  "  On  a  New  Form  gf 


UicroBCope,"  in  whieh  the  author  explainec 
which  he  propoeed  to  obtain  an  equal  amount  of  light  and  an 
equal  angle  of  vision  in  each  tube.  This  he  illustntted  by  means 
01  a  diagram  and  instrument. 

A  diecussion  followed  the  reading  of  the  paper. 

Mr.  W,  T.  Suflblk  read  a  paper  "  On  Bome  of  the  Means  of 
Delineating  Microacopical  Objects,"  containing  a  number  of 
useful  and  valuable  hints  to  the  worker  with  the  microscope. 

The  respective  autbors  of  the  papers  received  the  thanks  of  the 
meeting  for  their  interesting  contributions. 

The  President,  in  announcing  that  the  Annual  Soiree  would  be 
held  on  March  12th,  expressed  his  acknowled^ents  of  the 
liberality  of  the  Council  of  University  College  in  placing  the 
building  at  the  disposal  of  the  Committee  for  that  occasion. 

The  proceedings  terminated  with  a  conversazione. 

Ten  new  members  were  elected. 

Februaiy  2Gth,  1869.  The  President  in  the  chair. — Numerous 
donations  to  the  cabinet  and  library  were  announced. 

Mr.  James  .Isrdan  read  a  paper  "  On  the  Preparation  of  Koek 
Sections  for  MicroBcopical  Examination."  By  means  of  an  en- 
larged diagram  bo  successfully  explained  his  method  of  manipula- 
tion, and  further  illustrated  his  paper  by  exhibiting  sections  of 
rock  in  the  various  atHges  of  the  process.  Tbe  finished  specimena 
were  greatly  admired. 

Mr.  M.  C.  Cooke  read  a  paper  on  "  Burst  Spores,"  and  ex- 
hibited coloured  drawings  showing  the  fungus  in  ita  many  stages 
of  development. 

Mr.  Hailes  exhibited  an  earthenware  lamp-shade  and  reflector, 
of  cheap  construction,  on  the  principle  of  the  Ptddian  lamp 
chimney. 

Mr.  Curties  exhibited  a  large  collection  of  coloured  drawings 
executed  by  Messrs.  Draper,  Tatem,  and  Clayton. 

The  thanks  of  the  meeting  were  given  to  Messrs.  Jordan, 
Cooke,  Hailes,  and  Curties,  and  the  proceedings  terminated. 

Ten  new  members  were  elected. 

The  extra  conversational  meetiags  (for  the  exhibition  of 
objects  only),  which  have  been  eo  very  numerously  attended 
during  the  winter  months,  terminated  on  the  12t!i  February. 


LlTKRAHr  AND    pHlLOSOrFtlCAL   SOL'IBTT   OF   MiLHCnGSTER, 

Ordinary  Meeting,  January  2Gth,  1^69. 

R.  ANtica  Smith.  Ph.D.,  KE.S.,  Vice-President,  in  the  chair, 
'■  On  Microscopical   Examination  of  Duat,"  by  J.  B.  Dancer, 
P.B.A.S. 

Tbe  author  stated  that  he  had  made  some  microscopical  exami- 
nations of  duat  collected  iu  June,  Julv,  and  August  last,  and  abe 
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of  the  particlea  contained  in  the  rain  water  after  the  long  drought. 
He  baa  intended  to  bring  these  observations  before  the  ^Societ^ 
in  a  complete  form,  but  haa  not  hitherto  found  time  to  do  so. 
He  proposed  to  carry  on  obaervationB  during  every  month  in  the 
year,  for  the  purpose  of  recording  the  average  amount  of  solid 
matter  deposited  on  a  given  area,  and  also  aa  far  aa  possible  to 
ascertain  the  character  of  the  deposits.  The  observations  bo  far 
have  shown,  as  might  have  been  expected,  that  the  duBt  in  various 
localities,  at  different  altitudes,  and  under  other  varying  condl- 
tiona,  contained  particles  differing  in  magnitude,  appearance,  and 
quantity  for  the  same  auperficial  area.  In  every  inatance  mole- 
cular activity  was  abundant,  but  the  animal  life  was  very  variable 
in  amount,  tlie  largest  number  of  moving  organisms  being  in  the 
duat  collected  at  the  lowest  points— this  was  about  five  feet  above 
the  surface  of  tbe  earth.  Thia  dust  also  contained  the  largest 
proportion  in  mognitude  and  quantity  of  vegetable  matter. 
These  observations  also  show  that  in  thoroughfares  where  there 
are  many  animals  engaged  in  the  trafBc,  the  majority  of  the  light 
duat,  which  when  disturbed  reaches  the  average  height  of  five 
feet,  or  about  the  level  of  a  foot- passenger's  mouth,  consists  of  a 
large  proportion  of  vegetable  matter  which  bas  passed  through 
the  stomachs  of  animals,  or  whicb  has  suffered  partial  decotnpo- 
sition  in  aome  way  or  otiier.  This  is  not  an  agreeable  piece  of 
information,  but  it  is  a  fact.  It  shows  the  necessity,  in  a  sanitary 
point  of  view,  of  the  streets  being  well  watered  before  the  scaven- 
gers ore  allowed  to  commence  operations ;  otherwise  the  light 
duat  is  only  made  to  cbange  its  locality,  and  is  not  properly 
removed.  It  ii  not  pleasant  to  contemplate  the  possibility  of 
germs  of  disease  being  wailed  along  with  this  decaying  matter 
and  inhaled  by  thoae  whose  condition  might  be  favorable  for  its 
development.  The  author  hopes  to  bring  the  details  of  these 
observations  before  the  Society  at  aome  future  time. 

H.  A.  Hurst,  Esq.,  read  a  paper  on  the  "  Flora  of  Gibraltar," 
iu  which  he  remarked  ou  its  great  richness,  comprising,  as  it  doea, 
in  an  area  of  about  1|  square  miles,  500  plants,  being  one  half  of 
thoae  contained  in  the  'Cybelo  Hibemica,'  and  one  third  of  the 
whole  number  enumerated  as  grovring  in  the  British  Islands  in 
the  last  Loudon  Catalogue. 


MiCBoscopic  Section  of  thb  Loweb  Mosley  Stbekt 
Natuhal  Hibtobt  Society, 

January  Wth,  1869. — Mr.  CiiAFrEKS  presiding. 

Tbe  minutes  of  last  meeting  were  read  and  confirmed. 

The  following  members  brought  their  microacopes : — Messrs. 
Armstrong,  Hope,  Chaflera,  Hyde,  Nash,  Wrigley,  Jackson,  and 
Wilraot. 

Tbe  following  objects,  amongst  others,  were  exhibited : 

Mr,  Hope — Spiracle  of  Dytiacue,  soldier  beetle,  scale  of  eel,  &c. 
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Mr.  Nash — Foramiaifera,  scale  of  flying  fish,  &e.  "^W 

Mr.  Armstrong — "Whiaker  of  walrus,  egj^s  of  house  fly.  tendon 
from  human  hand,  deep-sea  souiidiogs,  &c. 

Mr.  Jackaon — Pith  of  briar,  hard  fern  spore,  &o. 

Mr.  Chaffers — Parasite  of  pike,  tongue  of  limpet,  tongue  of 
moth,  ear  of  white  mouse,  Ac. 

Mr.  Wilmott — Toiige  of  iimuf'U*  pereyer,  parasite  of  pike,  lung 
of  fresh-water  musHel,  apores  of  Ogmunda  regalU, 

The  following  contributions  were  added  to  the  Society's 
cabinet ; 

Mr.  Armstrong — Hook  and  spiracle  of  caterpillar  and  traches 
of  silkworm. 

Mr.  Jackson— Spores  of  Blechnum  loreaJe,  pith  of  wild  briar, 

Mr.  Hyde — Pith  of  elder,  section  of  pino  seed. 

Mr.  Chaffers — Spiracle  of  moth,  forelegs  of  wasp,  and  head  of 
sheep  tick. 

Februarif  8th,  1869.— Mr,  Chaffebs  presiding. 

Minutes  of  preceding  meeting  were  read  and  confirmed. 

Moved,  seconded,  and  carried,  "That  the  Section  take  ia  the 
Quarterly  '  Journal  of  Microscopical  Science '  for  this  ye-ar." 

It  was  agreed  that  ench  member  should,  at  the  nest  meeting, 
bring  a  slide  or  slides  of  the  cockroach  or  cricket,  with  observa- 
tions thereon. 

Mr.  Armstrong  to  read  a  paper  at  the  meeting  on  8th  March; 
sabject  left  to  himself. 

Bemainder  of  evening  spent  hy  Mr,  Aylward  snd  Mr.  Ch.afferB 
each  dissecting  tongue  of  Helix  atperia  ,-  Mr,  Jackson  dii<secCiag 
DyliacuB  beetle ;  Mr.  Armstrong  exhibiting  a  series  of  slides,  the 
garden  spider  and  its  dissections;  Mr.  Willmot  exhibiting  para- 
sites from  Argulugfoliacetix. 

Several  presentations  were  made  to  the  Society's  cabinet  by 
Messrs.  Armstrong,  Hope,  Aylward,  and  Hyde. 

Febmari/  22nd,  18G9,— Mr,  Chaffebs,  President,  in  the  chair, 

Id  accordance  with  the  resolution  passed  at  the  last  meeting, 
each  member  brought  slides  of  the  cricket  or  cockroach. 

Mr.  Aylward — Oiszard  of  cockroach,  head  of  ditto  dissected; 
head,  gizznrd,  section  of  giziurd,  anipasiler,  spiraeles,  trachen, 
tongue,  and  eggs  of  cricket. 

Mr.  Jackson—Legs  and  wing-case  of  cricket;  antenna  of 
Dyliscua. 

Mr.  Chaffers — Gizzard  of  cricket  [  two  slides  of  legs  and  abdo- 
men of  cockroach. 

Mr.  Kash — Elytron  and  antenna  of  cricket. 

Mr.  Armstrong — Two  cockroaches  mounted  entire,  head  aad 
legs  of  ditto  ;  and  gizzard  of  cricket. 

Mr,  H.  Hyde— Leg  of  cricket. 

Mr.  Wilmot — Gizzard  of  cockroach. 


The  evening  was  spent  in  examining  the  variouii  Bpecimena, 
I  moat  of  which  were  ver^  well  mounted, 

JtTarck  8ih,  1869. — Mr.  Chaffers,  President,  in  the  chair. 
A  variety  of  unmounted  objects  were  distributed  amongst  the 
members,  Mr.  Armstrong  showing  four  mounted  alides  of  a  very 
brilliant^bootle  (name  unknown),  viz.  the  head,  elytron,  skin,  and 
wing. 

I       The  following  contributions  were  made  to  the  Society's  cabinet : 

■      Mr.  Armstrong—  Elytron  of  beetle. 

K     Mr.  Jackson — Spores  of  Laitrea  FiJix  mas. 

'      Mr,  Hope — Wing  of  white  plume  moth. 

Mr.  Armstroug  presentt'd  two  large  photographs  to  the  Society, 
PleuTOsipna  formosun.  parasite  of  field  mouse. 

It  waK  agreed  that  at  the  next  meeting,  22nd  inat.,  each  mem- 
ber should  bring  a  mounted  flide  or  slides  of  the  spider  or  house 

I  ily,  with  observations  upon  thera. 

Mr.  Armstrong  read  a   very   comprehensive  and  instructive 

^mper  upon  the  microscope  and  the  various  objects  open  to  the 

Knudy  of  micros  CO  pi  sts,  which  he  illustrated  with  a  large  number 

Btaf  photographs  of  microscopic  dhjects. 

K     He  stated  there  are  three  pBaential  conditions  of  e£Gcienoy  in  a. 

■microscope — 1st,  sufficient  visual  magnitude;  2nd,  sufficient  dls- 
tinctuess  of  delineation;  3rd,  sufficient  iilumination;  and  gave  a 
tncid  description  of  the  three  essentials,  and  quoted  various  ap- 
'  ropriate  passages  from  different  authors  descriptive  of  raiero- 
mpic  punniita  ;  also  describing  the  beauties  of  nature,  and  how 
teming  with  life  every  part  of  our  earth  is,  and  how  innumera- 
ble are  the  objects  suitable  for  the  mieroscopiet ;  showing  forcibly 
the  atnoant  of  true  knowledge  the  microscopist  may  attain  by 
being  observant  of  the  objects  of  nature,  since  every  flower,  in- 
sect, fruit,  and,  indeed,  every  parlicle  of  matter,  may  afford  him 
both  knowledge  and  entertainment,  and  that  the  microscopist 
will  discover  in  what  by  less  observant  men  are  simply  considered 
as  domestic  pests  there  are  beautiful  forma  and  perfect  appli- 
ances for  performing  the  various  functions  of  life,  as  studies  for 
the  microscope.  He  quoted  and  instanced  the  Voloox  globalor, 
animalculaj  of  various  kijids,  water-insects  and  beetles,  parasites 
from  animals,  birds,  and  insects,  acari.  spiders,  dissections  of  in- 
sects  and  plants,  instancing  the  various  trauaformations  of 
insect  life,  showing  how  interesting  is  the  life-history  of  many  of 
oar  common  insects,  naming  also  for  the  more  advanced  micro- 
scopist the  various  anatomical  rireparations,  and,  lastly,  showing 
how  beautiful  as  objects  of  study  are  the  Diatomacefe  and  Des- 
mideie,  and  how  trulv  wonderful  is  it  that  in  objects  so  minute 
there  should  be  so  much  real  beauty  and  geometrical  precision  of 

I  lines  and  outline.  In  conclusion,  drawing  attention  to  the 
mrioua  modern  appliances  and  apparatus  connected  with  the 
uicroacope. 


MANCireffTEH   CrBCDLATraO    MlCBOBCOPIC    CiBISET   SOOIKTY. 
Annual  Meeting, 

Held  12th  J'anuar^,  1869,  at  the  house  of  Mr,  J,  Armstrong, 

8S,  Deansgate,  Mnncheater. 

Preaent— MeBsrs,  Harne,  J.  Armstrong.  Aylward,  H.  0.  Arm- 
strong, Nash,  and  Hope ;  also  Mobbts.  J.  Hyde,  J.  H.  Hope,  and 
G.  B.  Armstrong,  ae  friends. 

Mr.  J.  Abmstrosq  in  the  chair. 

Minutes  of  previous  meeting  read  and  confirmed. 

The  cash  account  for  the  past  year  was  read  by  the  Treasurer, 
examined  and  passed. 

Tender  for  'Jtficrogeopieal  Jourttal.' — Mr.  Armstrong  explained 
that  only  two  tenders  nad  been  sent  in,  and  Ihoae  were  in  the 
hands  of  Mr.  Aylward,  who  had  omitted  to  bring  them  to  the 
meeting.  Agreed  that  the  tenderers  (Mr,  J.  ArmatJong  and  Mr. 
Hope)  settle  this  matter  between  them. 

Election  of  officers. — For  the  olEce  of  President,  Mr.  Home 
and  Mr.  J.  Armstrong  were  proposid,  and  the  former  was  elected 
hy  a  majority  of  1. 

Treasurer. — Mr.  J.  Armstrong  and  Mr.  Nash  were  proposed 
for  this  office,  and  the  former  was  elected  by  a  majority  of  2. 

Secretary. — Mr.  Nash  and  Mr.  Hope  were  propoacd,  and  the 
latter  wna  elected  by  a  majority  of  2. 

Si^'ectjbr  next  meeting. — Proposed  by  Mr.  Hope,  and  seconded 
by  Mr.  J.  Armstrong,  "  That  the  subject  for  the  next  quarterly 
meeting  be  '  Crystals.'  " — Carried  unanimouBly. 

The  next  meeting  to  take  place  on  13th  April,  1869  ;  place  of 
meeting  to  be  named  afterwards. 

Proposed  by  Mr.  J.  Armstrong,  and  seconded  by  Mr.  Ayl- 
ward, "That  the  quarterly  meeting  in  future  commence  at  7 
o'clock  instead  of  8  o'clock."— Carried  unanimoualy. 

The  rest  of  the  evening  was  spent  very  pleasantly  in  viewing 
the  various  parts  of  the  "  spider,"  of  which  all  members  present 
contributed  Blides  with  descriptions,  and  in  discussing  the  various 
and  best  manner  of  mounting  the  same,  those  of  Mr.  Home  and 
Mr.  J.  Armstrong  being  exceedingly  good. 

This  meeting  terminated  at  10.5  p.m. 


Bbiohton  Asn  ScasEx  NATtraii.  Histoby  aociKTi. 

January  \\th. 

The  President,  Mr.  Olaistes,  in  the  chair.  A  paper  was  read 
by  Mr.  Wonfor,  Hon.  Sec.,  "  On  Flint,"  in  which  the  various 
theories  respecting  its  origin,  its  place  in  the  geologic  formation, 
find  its  nature,  were  discussed;  after  which  the  utility  of  the 
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^^  inieroBcope  in  geological  research  waa  pointed  out,  aud  liow  a  new 
field  of  geological  iBquiry  had  beeu  opened  out  by  tho  examina- 
tion of  thin  Bections  of  rocks,  by  Porbea,  Sorby,  and  others, 
While  there  was  no  doubt  that  flint  had  been  formed  by  the  ia- 
fiJtratioa  or  deposits  of  soluble  silicates  or  organisms — such  as 
sponges,  corals,  &c.— thin  sections  or  chippinga  of  flint  revealed 
under  the  microeeope  the  presence  of  sponge,  spicules,  Forami- 
nifers,  Xanthidia,  &c.  That  infiltration  and  deposition  of  silex 
held  in  solution  was  still  going  on  was  seen  by  the  waters  of  the 
Danube,  which  had  converted  the  pillitra  of  Trajan's  Bridge  into 
agate,  &c. ;  by  the  geysers  of  Iceland  and  other  volcanic  springH. 
Animals  and  plants  also  possessed  the  power  of  taking  up  ailex 
and  converting  it  into  various  organs,  as  seen  in  the  sponge 
spicules,  the  Uyalonema  and  Euplectella,  the  Siatomaces,  and 
the  siliceous  cuticles  of  many  plants. 

■  February  lllh. 

The  President,  Mr.  Glaisteb,  in  the  chair.  The  discussion  on 
"  Flint "  was  resumed ;  ofter  which  examples  of  the  varioua  ways 
in  which  siles  in  flint  eihibits  itself  in  nature  were  shown  under 
the  microscope  by  the  following  gentlemen : 

&Ir.  Hennah  exhibited  sections  of  flint  containing  seed-Tesaels 
and  sponge  (Sipkonia  piseiformis),  "artificial  diatoms,"  a  gaseous 
deposit  of  silex,  obtained  by  the  process  described  by  Professor 
Max  Schultze,  on  which  markings  similar  to  those  on  some  dia- 
toms were  seen,  and  sections  of  quartz  through  the  optic  axis 
by  which  the  coloured  rings  were  shown.  These  objects  were  ex- 
hibited under  one  of  R.  and  J.  Beck's  new  large  microscopea, 
with  concentric  rotating  stage  and  iris  diaphragm,  specially  lent 
by  Mr-  J.  Beck  for  the  occasion.  Considerable  interest  was  felt 
in  the  iris  diaphrsgni,  as  it  was  the  invention  of  Mr.  J.  Brown, 
B  member  of  the  society.  This  instrument,  with  the  stage,  de- 
signed to  meet  a  want  suggested  by  Dr,  Carpenter,  has  been  pro- 
nounced the  most  complete  microscope  as  yet  published. 

■  Mr.  R,  Smith  exhibited  thin  sections  of  flint  and  chert,  con- 
taining Xattlhidia  pixidularia,  corals,  sponge  spicules,  and  den- 
dritic oxides,  commonly  called  "  mosa  agates."  Mr.  R.  GMaisjer 
showed  stellate  hairs  from  Deutzia  tcabra  and  D.  gradlit,  sec- 
tions of  silicifled  coniferous  wood,  disintegrated  glass  exhibiting 
markings  similar  to  those  on  some  diatoms,  and  Polycistina  from 
Barbadoes  deposit.  Mr.  J.  Dennant  exhibited  silex  found  among 
the  ashes  of  a  nheat-stack  destroyed  by  fire,  and  siliceous  cuticles 
of  wheat,  Equisetum,  Indian  com.  Mr.  T.  Cooper  exhibited  recent 
and  fossil  sponge  spicules  and  gemmules,  and  diatoms.  Mr. 
Wonfor  showed  Foraminifers,  sponge  spicules  and  corals  in  flint, 
Foramlnifene  and  other  organisms  obtained  from  a  cavi^  in  a 
flint  nodule,  and  Mciller'a  diatom  type  slide,  which  had  been 
very  kindly  lent  for  the  occasion  by  Mr.  T.  Curtois,  of  Holbom. 
This  abde  was,  in  the  estimation  of  all  who  examined  it,  the  mosii 


roarTellous  example  of  aliilful  amngement  and  clean  mounting 
they  liad  ever  seen. 

March  nth. 

The  PrcBident,  Mr.  Glaisheh,  in  the  chair.  A  paper  on 
"  Microscopical  Fungi  "  was  read  by  Dr,  Hallifa);.  Among  other 
points  it  WHS  showD  that  since  tlie  mit-roai'ope  had  become  a  more 
perfect  instrument  the  number  of  known  species  had  been  in- 
creased from  400  to  between  4000  and  5000.  Thin  number  would 
doubtless  be  increased,  as  mauy  regiona  were  at  present  une.x- 
plored.  The  ravages  they  committed  among  the  crops  on  whit'.li 
men  and  animals  tlepeniled  woa  a  great  inducement  for  their 
study,  for,  as  was  well  known,  the  cereals',  potatoes,  vinea,  hops, 
Bilkworms,  &c.,  had  been  deatroyed  by  their  agpnu-y.  To  the 
scientilju  botanist  and  microsoopist  they  offered  many  grounds  of 
interest:  they  afforded  a  striking  illustration  of  the  unity  which 
pervaded  organized  life,  for  Ihough  so  diverge  in  form  and  cha- 
racters, they  were  all  resolvable  into  the  same  elemental  thread- 
like substance,  called  mgcelia,  sometimes  filamentous  in  their 
appe«Fanoe,  at  othera  fitted  and  consolidated  into  a  leathery  con- 
BisCeucy.  Many  interesting  problems  in  connoetioo  with  their 
form,  propagation,  and  Bup|)osed  induenco  in  disease,  rem.iined 
involved.  Some  of  these  points  had  been  cleared  up  ;  thus,  some 
species,  and  even  genera,  had  been  proved  to  be  only  different 
stages  of  development  of  the  same  fungus,  or  did'erences  of  form 
resulting  from  the  nidus  on  which  growing.  Especial  attention 
was  called  to  those  attacking  the  potato  and  the  wheat,  while  allu- 
sion was  made  to  tl.e  sn-caHed  cholera  fungus.  The  paper  was 
illustrated  by  a  number  of  microscopical  preparations,  among 
which  the  most  noticeable  were — 

Peronospora  infeatans,  on  potato  leaf; 

C/adoiporum  herbarum,  on  stone-ci'op  ; 

Stilbyum  auranliacum,  on  stem  of  sage  ; 

Atpergillui  glaucus,  on  thyme  leaf; 
ffelo/ium  teruffinosum,  in  oal(-wood,  exhibiting  the  germination 
of  the  spores,  and  section  of  mushroom. 
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{ContiHVfd/fom  p.  134.) 

Probably  this  observation  furnishes  an  indication  of  the 
reproduction  of  the  Myxodictyum.  It  is  conceivable  that 
these  M  oner- colonies  reproduce  themselves  simply  by  single 
individuds  detaching  theraselves  from  time  to  time  from  the 
periphery  of  the  Moner-colony.  These  may  then  form  a  new 
colony,  either  from  the  simple  individual  dividing  into  several 
which  remain  united  by  the  anastomoses  of  their  pseudopods, 
or  by  a  Blronper  flow  and  accumulation  of  sarcode  taking 
place  at  certain  points  (knots)  of  the  sarcode  net ;  and  by 
theee  peripheral  plasma-lumps  gradually  centralising  them- 
selves, and  acquiring  the  individual  shape  of  the  central 
mother-body.  Thus,  the  reproduction  of  these  Myxodictya 
may  take  place  in  the  simplest  manner  without  needing  to 
pass  into  the  resting  condition,  and  then  this  Moner-iorm 
would  be  intimately  allied  to  Protogenca. 

But  it  is  also  sufficiently  probable,  on  the  other  hand,  that 
the  detachment  of  the  two  individuals  from  the  net  under 
observation  happened  accidentally,  and  had  not  the  signi- 
ficance of  a  reproductive  act.  Unfortnuatory,  I  could  not 
further  observe  this  remarkable  Moner.  For  in  the  attempt 
to  remove  it  from  the  shallow  watch-glass,  in  which  it  was 
very  inconvenient  to  examine  it  with  a  high-power  magnifier, 
to  a  more  suitable  stage,  unfortunately  a  considerable  portion 
of  the  water  containing  the  Myxodictyum  ran  over  the  edge, 
and  so  the  unique  specimen  was  lost. 

It  must,  therefore,  be  left  to  future  observers  to  explore 
more  completely  the  natural  history  of  this  wonderful 
organism. 

II. — 4.  Protamwba primitiva. 
WithPlateX,  figs.  25— 30. 
Thosfi  .\mceba-like  organisms  which  have  neither  nucleus 
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nor  contractile  vesicle,  and  which  consist  throughout  their 
whole  bodies  of  a  perfectly  homogeneous  and  structureless 
mass,  are  well  to  be  distinguished  from  the  true  Amo^bee  (Aut- 
amiEbEe),  which  always  possess  a  nucleus,  and  generally  also 
a  vacuole,  or  even  a  constant  contractile  vesicle.  Such  abso- 
lutely simple  Amcebee,  the  simplest  which  can  easily  be  con- 
ceived, occur,  for  example,  as  transitional  young  stages  in 
the  development  of  the  GregariuEe,  from  whose  Navicula-like 
granular  germs  they,  the  so-called  pseudo-NavicellEe,  are  deve- 
loped. But  such  entirely  simple  Amcebte  also  occur  as  inde- 
pendent organisms,  persistent  in  this  very  simple  form,  and 
reproducing  themselves — if  you  please,  as  "  good  species," — 
and  I  have  proposed  in  my  '  General  Morphology '  to  separate 
them  as  "  Protamcsba,"  entirely  from  the  true  and  manifestly 
much  higher  organized  AmoebEe  (Vol.  I,  p.  133).  As  I  have 
only  casually  mentioned  the  Protamceba  in  the  passage  re- 
ferred to,  and  besides  have  published  nothing  about  it,  I 
shall  give  a  short  description  of  this  group  here,  in  addition 
to  the  Monera  which  I  have  just  described. 

Protamaba  primitiva,  represented  at  figs.  25 — SO,  I  ob- 
served for  the  first  time  at  Jena,  in  the  summer  of  1863,  in 
water  which  I  had  brought  from  a  small  pond  in  theTauten- 
burg  forest  (opposite  Dornburg,  on  the  right  bank  of  the 
Saal),  The  bottom  of  this  shallow  little  pond  is  thickly 
covered  with  fallen  decayed  beech-leaves,  and  in  the  fine 
brown  mud,  among  the  decayed  leaves,  I  found  the  little 
Protamoeba,  the  first  Moner  which  I  had  happened  to  meet 
with. 

If  the  Protamieba  primitiva  is  immediately  transferred  to 
the  microscope  from  the  fine  mud  in  which  it  creeps,  and  a 
Strong  light  is.  brought  to  bear  upon  it,  it  commonly  appears 
as  a  homogeneous  Pliisma-ball  of  0'03 — 0-04  mm.  diameter. 
After  some  time  this  ball  begins  slowly  to  flatten ;  its 
diameter  increases  to  0-06  mm.,  and,  at  the  same  time,  its 
circular  outline  becomes  irregular.  Then  a  blunt  cone- 
shaped  or  wart-shaped  projection  soon  begins  to  appear,  first 
at  one  point,  and  then  simultaneously  at  several.  While  this 
lengthens,  stretches,  and  draws  a  portion  of  the  remaining 
mass  of  the  body  after  it,  the  irregular  roundish  outline 
becomes  pear-shaped,  or  if  several  pseudopods  appear  to- 
gether, star -shaped.  There  were  seldom  more  than  five  or 
six  wart-shaped  projections  visible  on  the  circumference  of 
the  disc-shaped  flattened  body.  The  projections  or  pseudo- 
pods  always  remain  short  and  simple.  At  most  their  length 
about  equals  the  diameter  of  the  rest  of  the  body.  They 
never  ramify,  and  two  adjacent  pseudopods  never  coalesce 
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I  each  other  (figs.  S5,  26).     The  motions  of  Proiamieba 

I  primiliva,  the   protrusion   and   retraction  of  the   processes 

■  ithich  vary  frequently  in  number,  form,  and  size,  thiiugh 

always   simple,  fake  place  very  slowly.     In  this  particular, 

it  differs   essentially  from   the  Amaba   Umax  described   by 

Auerbach,'  which  is  otherwise  the  most  like  it  of  all  known 

Amoeba-fonns,  leaving  out  of  view,  of  course,  the  want  of  a 

'   nucleus  and  of  the  contractile  vesicle. 

I      The   whole   body  of  Protamoeba    primiliva   is  absolutely 
'  Btructureless    and    homogeneous.      There    is    no     apparent 
difference   between    a    more    tenacious    outer    and    a    softer 
inner  sarcode  mass.    Such  a  difference  is  perceptible  in  most, 
perhaps  in  all,  true  AmicbiE.     One  can  usually  easily  dis- 
tinguish between  the  firmer  outer  layer,  which  is  homogeneous 
and  not  granular  (Ectosarc),  from  the  thinner  fluid   inner 
parenchyma    (Endosarc),    which    is    filled   with    granules. 
Sometimes  these  two  layers  pass  insensibly  into  one  another, 
I   in  which  case  the  Ectosarc  becomes  always  softer  and  mure 
I  fluid  as  it  approaches  the  interior ;  sometimes  both  appear 
I  pretty  sharply  defined,  eo  that  one  can  even  designate  the 
outer  layer  as  a  membrane  (Auerbach).     In  the  Protamoeba 
nothing  whatever  can  be  observed  of  this  division  of  the 
Plasma  into  Ectosarc  and  Endosarc,  not  even  on  the  appli- 
cation of  chemical   re-agents,     Kather   is   the  whole  body 
formed  of  one  and   the  same   similar   substance,  which  is 
tolerably  tough   and  consistent,  and  displays  the  ordinary 
micro -chemical  reactions  of  albumen  (Plasma). 

In  some  Protamoebte  the  sarcode  mass  of  the  body  is 
entirely  clear  and  hyaline ;  in  others,  again,  it  is  obscured  by 
a  larger  or  smaller  quantity  of  colourless  dark  oleaginously 
shining  granules,  insoluble  in  acetic  acid.  Most  of  these 
^anules  are  very  fine,  but  a  few  are  larger,  and  of  measure- 
able  size.  The  variable  number  and  size  of  the  granules, 
their  complete  absence  in  some,  and  their  abundance  in  other 
individuals,  is  probably  dependent,  as  in  the  previously  de- 
scribed Mouera  and  in  the  Rhizopoda,  on  the  change  of  sub- 
stance, on  the  larger  or  smaller  quantity  of  nourishment 
taken,  and  the  assimilated  ingredients. 

I  did  not  succeed  in  directly  observing  the  takingof  nourish- 
ment by  means  of  the  pseudopods  in  Protamoeba.     But  I  could 
experimentally  prove  the  absorption  of  small  solid  particles 
into  their  homogeneous  sarcode  body,  by  placing  a  small  quan- 
yof  veryfinely  divided  indigo  in  the  surrounding  water.    A 
V  hours  later,  many  Protamoebte  had  absorbed  one  or  more 
'  AuerWh,  "UeberdieEinielligkeit  derAmieben,"  'Zeitsolir.  furWi«. 
I  Zool./  1856,  Tol.  Tii,  p.  412,  Taf.  iiii,  figs.  11-18. 


indigo  grains  into  their  interior.  Probably  the  above-mentioned 
fine  grains  were  at  least  in  part  also  drawn  into  the  interior 
of  the  body  from  the  surrounding  fine  mud.  In  any  case,  the 
taking  of  these  small  solid  bodies  proceeds  as  in  the  true 
AmoebEe,  and  as  in  the  Amo?ba-Iike  blood-cells  of  animals,  by 
means  of  the  peculiar  motion  of  the  pseudopods,  without  a 
permanent  opening  or  hollow  receptacle  ever  being  present 
in  the  solid  slime-mass  of  the  body. 

Already,  when,  in  1863,  for  the  first  time,  I  observed  the 
Protamoeba,  I  concluded  that  it  multiplied  itself  simply  by 
division,  for  the  individuals  contained  in  a  small  glass  in- 
creased remarkably  in  a  few  days,  without  any  changes  or 
transition  to  a  passive  condition  ever  having  been  observable 
in  these  very  simple  organisms.  ^^Tien  I  again  found  the 
Frotamceba  two  years  afterwards  in  the  same  pond  near 
Jeua,  I  tried  by  continued  observation  of  single  individuals 
to  establish  the  nature  and  manner  of  its  reproduction,  and 
this  actually  succeeded.  Several  Protamccbte  showed  in  the 
middle  of  their  body  a  more  or  less  deep  constriction,  thus 
becoming  more  or  less  hiscuit-shaped  (fig.  27).  The  constric- 
tion continued,  without  affecting  the  changes  of  form  which 
took  place  in  each  of  the  two  halves  of  the  body ;  and  it 
became  perceptibly  deeper  (figs.  28, 29).  At  last  I  succeeded 
in  directly  establishing  the  actual  di%'ision  of  the  contracted 
portion,  and  the  complete  separation  of  the  two  divided 
halves,  in  two  individuals  which  1  had  constantly  observed 
for  a  considerable  time  (fig.  30  a  b).  Each  half  immediately 
rounded  itself,  and  then  uninterruptedly  continued  the  former 
slow  movements.  Thus  was  established  in  Protaraceba  the 
simplest  form  of  non-sexual  reproduction,  i.  e,,  by  division, 
and  without  being  preceded  by  a  passive  state.  Manifestly 
Monera  such  as  Pratamasba  primitiva  may  be  considered  to 
occupy  the  first  place  in  the  hypothesis  of  arehigony  or  spon- 
taneous generation. 


The 


III. — Remarh  on  the  Protopta»m  Theory. 
Monera  which  I  have  just  described,  Protomyxi 


Myxastrum,  Myxodiclyum,  and  Protammba,  as  well  as  Prolo- 
genea,  which  I  formerly  described  (1.  c),  and  Protomonaa  and 
Ffl»y)yre//a,  observed  by  Cienkowski.all  perfectly  agree  in  their 
whole  bodies  consisting  when  completely  developed,  and  in 
their  freely  moving  condition,  of  a  structureless  and  thoroughly 
homogeneous  substance.  In  all  chemical  and  physical  respects 
this  substance  shows  the  q^uahties  of  a  consistent  carbonaceous 
compound  of  the  group  of  albuminous  substances  (Pioteine). 
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It  is  identical  with  the  substance  which  as  Plasma  or  Proto- 
plasm forms  the  contractile  living  suhstance  of  all  organic 
Flastides ;  of  all  cells  and  Gytodes  of  animals,  Protista,  and 
plants.  To  distinguish  it  from  the  encapsuled  Protoplasm 
mclosed  in  cell-  or  cytode -membranes,  the  name  of  sar- 
»de,  used  by  Dujardin,  can  be  applied  to  the  free  Plasma 
rithout  a  covering  to  protect  it  from  contact  with  the  outer 
rorld.  Only  it  must  not  be  forgotten  that  the  naked  sarcode 
possesses  essentially  the  same  properties  as  the  encysted  Pro- 
toplasm, and  that  in  the  above- described  Protomyxa  and 
Myxastrum,  for  example,  and  also  in  the  Protomonads 
and  Vampyrella;  the  sarcode  must  be  called  protoplasm  as 
soon  as  these  Moners  encyst  themselves,  and  enclose  them- 
selves within  an  outer  membrane ;  in  other  words,  as  soon 
aa  the  Gymnoplastides  pass  into  Lepoplastides.  In  the 
indisputable  fact  that  in  the  above-mentioned  organisms 
the  whole  body  (in  its  perfectly  developed  state !)  actually 

^consistll  singly  and  only  of  a  jelly-like  structureless  Proto- 
plasm, and  that  this  simple  homogeneous  material,  as  the 
active  substralum  of  all  life -movement,  without  the  co-opera- 
tion of  different  parts,  fulfils  all  cssenti^  vital  functions 
(nutrition  and  reproduction,  motion  and  iftritability),  I  see 
sufficient  reason  to  lake  the  step  of  placing  these  organisms  to- 
gether as  Moitera  in  contradistinction  to  all  others,  as  I  have 
_  done  in  my  '  General  Morphology.'  For  these  organisms 
mnifcstly  stand  in  the  lowest  grade  below  all  other  organic 
eings,  and  not  only  occupy  actually  the  simplest,  but  also  the 
lumpiest  conceivable,  position  of  independent  hving  matter. 
But  as  these  remarkable  Monera  aie  from  one  point  of  view 
of  the  greatest  interest,  so  from  another  they  deserve  general 
attention  from  the  inestimable  importance  wliich  they  possess 
of  affording  a  mechanical  explanation  of  vital  phenomena,  and 
especially  for  a  Monistic  explanation  of  entire  organic  nature. 
The  Protoplasm  or  Sarcode  theory,  that  is,  that  the  albu- 
minous contents  of  animal  and  vegetable  cells  (or  more  cor- 
rectly, their  "cell-matter"),  as  well  as  the  freely  moving 
sarcode  of  Ehizopoda,  Myxomycetffi,  Protoplastidte,  &c.,  are 
identical,  and  that  in  both  cases  this  albuminous  material  is 
the  original  active  substratum  of  all  vital  phenomena  may 
perhaps  be  considered  one  of  the  greatest  achievements  of 
modem  biology,  and  one  of  the  richest  in  results.  After  this 
theory  was  brought  forward  in  its  elementary  form  by  Cobn^ 

I  in  1850,  and  by  Unger-  in  1853,  it  was  further  developed  in 
'No 
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'  F.  Colin,  '■Naohtrajre  lur  Naturgescliichte  des  Pratoeoeeut  plimialii ;" 
'  'NovB  Acta  Ac.  Eeop.  Curo!.,'  vol.  xxii,  pars  2,  p.  605, 1850. 

•  Uoger,  'Auatomie  uud  Fliysiologie  dec  Pflwien,'  1S55,  pp.  280,  SS2. 
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1858,  and  finally  completely  established  in  1860,  by  Max 
Schultze.'  I  myself  have  laboured  for  a  number  of  years 
to  maintain  and  extend  this  theory.'  By  no  pbenomena 
is  the  correctnesa  of  this  theory  so  thoroughly  proved,  and, 
at  the  same  time,  in  so  simple  and  unassailable  a  manner, 
as  by  the  vital  phenomena  of  the  Monera,  by  the  processes  of 
their  nourishment  and  reproduction,  sensitiveness  and  motion, 
which  entirely  proceed  from  one  and  the  same  very  simple 
substance,  a  true  "  primitive  slime." 

The  protoplasm  theory  might  now  be  considered  as  almost 
universally  recognised  if  there  had  not  arisen  from  one  quarter 
for  the  last  six  years  a  continued  energetic  protest  against 
this  "  heresy."  As  there  are  no  very  strong  proofs  against 
it  to  justify  this  opposition,  we  would  not  have  alluded  to  it 
here  if  the  influence  of  its  opposer  had  not  lent  it  an  apparent 
importance,  and  if  at  the  moment  I  write  this  a  detailed 
treatise  for  the  complete  refutation  of  the  "  sarcode  heresy  " 
had  not  been  published.  Since  1868  Reichert,  the  professor 
of  human  anatomy  at  Berlin,  who  was  elected  in  1858  as  the 
successor  of  the  immortal  Johannes  MiiUer,  has  not  only 
attempted,  in  a  series  of  papers,  to  overthrow  the  protoplasm 
theory,  but  to  prove  all  the  previous  observations  on  the  sar- 
eode-movements  of  the  Rhizopoda  to  be  so  many  gross  errors. 
The  currents  of  the  protoplasm- threads  are  made  out  to  be 
but  waves  of  contraction  of  solid  threads,  and  the  granules 
carried  along  by  the  currents  but  "moving  loops  "  of  these 
threads.  Ramifications  and  anastomoses  of  the  pseudopods 
are  never  present,  but  have  only,  as  "  wonderful  microscopic 
illusions,  pleased  the  fantasy  of  observers,"  &c. 

These  extraordinary  assertions  were  brought  forward  by 
Reichert  with  the  greatest  assurance  after  he  had  examined, 
during  only  a  few  weeks'  residence  at  Trieste,  "  a  not  accu- 
rately identified  species  of  Miliola  and  Rotalia,"  And  as  the 
result  of  these  investigations  he  declared  that  all  previous 
observers  of  the  Rhizopoda  had  fallen  into  the  grossest  errors 
concerning  their  organization  !  Among  these  observers  are 
Dujardin,  Max  Schukze,  Huxley,  Claparode,  Krohn,  Jobaa- 

'  Max  Schullzf,  "Ueber  innerc  Bewegunca-Eracheinungen  bei  Dinlo- 
mecti;"  'MuUer's  Arcliir,"  1858,  p.  330.      Mai  Sohultie,  "Ueber  Ciwwb- 

Sira;"  'Arcliiv  fiir  Naturgescb,  1860,  p.  SS7.  Moi  Schultze,  "Ueber 
uskeUarpercbeo  aad  das  vas  man  einc  Zelle  tu  nennen  bibe ;"  '  Reicbert 
nnd  Du  Boia-Rejmond'i  Archiv,"  1861,  p.  1.  Mftx  SchiiltKe,  '  Das  Froto- 
plastna  der  Bbizopoden  und  der  PflaniPiiMllen,'  Leinai^,  1863. 

'  '  Monof;raplii_e  der  Rdinlarien,'  1862,  pp.  8il,  116 ;  also  "  Ueber  den 
Snreodekorper  de'r  Hliizopnden ;"  in  '  Zeitsohr.  fiir  wissenachafll.  Zool..' 
Bd.  x»,  1865,  p.  343,  Tut.  sivjj  and  ia  'GenBrelle  Morphologie,'  vol.  i. 
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nes  Ktuller,  u&turalUts  of  recognised  position  who  had  busied 
themselves  for  months,  and  some  of  them  for  years,  w-ith  the 
investigation  of  the  Rhizopoda.  And  all  these  must  have  been 
most  grossly  deceived  "  by  a  remarkable  sport  of  nature !" 

\n  my  article,  "  Ueber  den  Sarcodekiirper  der  Rhizopoden," 
I  have  clearly  demonstrated  the  utter  worthlessness  of 
fieichert's  assertions,  and  the  perversity  of  his  misrepresenta- 
tums,  and  at  the  same  time  set  forth  the  history  of  this  strange 
controversy,'  Nevertheless,  Reichert  has  not  been  deterred 
from  continuing  his  publications  on  this  subject,  and  from 
metamorphosing  it  in  a  peculiar  fashion  in  an  article,  "  Tiber 
contractile  Suhstanz,'"'  By  what  mistakes  and  forced 
istructions  this  pretended  vindicalion  (but  really  altera* 
ion)  of  hie  former  views  is  distinguished,  has  been  already 
tliown  by  Max  Schultze  in  his  article  '  Reichert  und  die 
Gromien."  * 

A  comprehensive  treatise  of  Reichert's  has  just  appeared, 
'Uber  die  contractile  Substanz  CSarcode,  Protopla-sma)  und 
ihre  Bewegungs-Erscheinungen,'  which,  while  further  deve- 
loping  the  argument  of  the  last-mentioned  publication,  is  one 
of  the  most  astonishing  productions  of  modern  zoological 
literature.*  On  reading  it,  we  seem  to  have  retrograded 
about  half  a  century.  Among  other  things,  the  existence  of 
the  epithelial  cells  of  the  Coelcnterata  is  contradicted;  and  the 
two  epithelial  forms  of  integument  (ectoderm  and  entoderm) 
from  which,  according  to  the  unanimous  observations  of  all 
modem  naturalists,  the  Coelcnterata  are  developed,  are 
absolutely  denied.  The  existence  of  naked  membraneless 
cells  is  still  persistently  denied  with  the  greatest  obstinacy, 
although  such  numerous  observations  for  so  many  years  past 
have  established  their  existence  beyond  dispute,  so  that  the 
naked  (nucleated)  plasroa-mass  may  be  looked  upon  as  the 
original  stale  of  nearly  all  cells,  and  the  membrane  always 
appears  only  as  a  secondary  formation.  Further  on,  the  dis- 
course is  incidentally  of  "  flint-formed  creatures  "  (perhaps 
Diatomaceee  1) ,  and  so  on.  All  these  assertions  do  not  con- 
cern us  here,  but  only  the  method  and  manner  in  which 
Keichert  treats  his  principal  subject,  and  distorts  the  sarcode 
theory  ;  this  necessarily  requires  a  decisive  settlement.  I 
will  cut  it  as  short  as  possible,  and  set  forth,  in  the  first 
place,  the  principal  points  in  dispute. 

In  his  above-mentioned  paper,  which  was  to  "  make  cl«at 

'  Zeitaoiirifl  fiir  wissensch.  Zool.,'  Bd.  m,  1865.  p,  S4B. 
'  MoMtsbericlite  der  Berlin  Altad.,'  1866.  p.  491. 
'A.rcliiT  fur  Miknuk.  A.iuit.,'  vol.  ii,  1666,  p.  140. 
'  Abbandl.  der  BerUn  Akad.,'  1S67.  pp.  Ul.  £93. 
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as  the  light  of  day  the  eirora  about  the  sarcode,"  Reichert 
concentrated  his  aniiihilaliiig  attack,  after  many  devious 
windings,  in  the  following  assertions : — fl)  The  pseudopods 
are  solid  contractile  threads  which  never  ramify ;  f2)  these 
threads  never  hleiid  together  by  true  Hnasiomosis,  (8)  there- 
fore the  threads  can  never  be  bound  together  by  mem* 
branoua  dilatations ;  (i)  the  granules  in  the  pseudopods  are 
"  loops  which  oscillate  along  the  surface  of  the  threads  under 
the  appearance  of  granules."  Let  us  now  compare  these 
separate  assertions  with  his  latest  exhaustive  treatise,  which 
was  to  establish  them  in  every  point. 

(1)  The  ramification  of  the  pseudopods. — According  to 
Reichert*6  former  assertions  this  never  occurs ;  and  the  appa- 
rent ramification  arises  "from  the  dissolution  and  loosening 
of  a  bundle  of  pseudopods,"  Now  he  asserts  the  contrary 
i.e.,  that  ramification  of  the  pseudopods  really  occurs,  which 
is  caused  bj  a  contractile  motion  ! 

{2}  The  anastomosis  of  the  pseudopods. — According  to 
Rcichort's  former  assertions  this  never  occurs,  and  the  appa- 
rent union  is  caused  by  the  superposition  of  free  threads  or 
apparent  branches.  Now  he  asserts  the  contrary,  i.e.,  that 
true  anastomosis  occurs  in  the  pseudopods,  since  the  pseudo- 
pods "  themselves  grow  together  with  similar  portions  in  a 
short  time  under  the  appearance  of  uniting  I" 

(8)  The  flattened  dilatation  of  the  pseudopods. — According 
to  Beichert's  former  assertions  this  never  occurs,  and  the  ap- 
parent formation  of  web-like  sarcode  dilatations  of  the  anasto- 
mosing pseudopods  arises  from  "  the  pseudopods  crossing  at 
an  acute  angle  and  nearing  each  other,  or,  more  properly, 
bundles  of  pseudopods  separated  info  their  different  threads 
being  moved  from  their  place  and  squeezed  together  at  the 
angle  under  the  appearance  of  a  layer."  Now  he  asserts  the 
contrary,  i.e.,  that  true  dilatations  occur  in  the  pseudopods, 
and  that "  the  web-like  expansions  of  the  contractile  substance 
in  the  sarcode-net  become  interposed  from  a  portion  of  the 
contractile  substance  from  which  pseudopods  are  developed, 
maintaining  its  connection  with  the  remaining  portion  of 
the  contractile  outer  layer  only  by  a  fine  pseudopod-like 
thread !" 

(4)  The  granular  movements  of  the  pseudopods. — According 
to  Eeichcrt'fi  former  assertions  no  granules  whatever  exist  in 
the  Barcode,  and  the  apparent  granules  are  "  oscillating  loops 
of  the  threads  !"  Now  he  asserts  the  contrai-y,  that  actual 
granules  are  present  besides  the  apparent  ones,  and  that  these 
last  are  "very  small,  wart-like  elevations  of  the  contractile 
substance." 


ho 


22r 

IX  Schultze  prophesied  in  1866  has  now  actualljr 
verified  by  Reichert's  having  made  the  diseovery  of  the 
granules,  which  have  been  kiiown  to  all  observers  of  the 
Khizopoda  for  more  than  thirty  years  ! 

As  we  have  seen,  Reichert's  latest  representations  are,  in 
all  essential  points,  the  direct  opposite  of  his  former  asser- 
tions. But  this  does  not  prevent  him  from  naively  asserting, 
at  the  commencement  of  his  treatise,  that  he  now  brings  for- 
[ward  the  complete  proofs  for  his  purpose,  and  that  he  has 
"lerebj  "thoroughly  annihilated  the  sarcode  theory  which 
lias  weighed  on  many  distinguished  naturalists  like  a  moun- 
tain for  years."  Indeed,  one  does  not  know  at  what  to  be 
most  amazed  in  this  treatise;  whether  at  the  inconceivable 
ignorance  of  a  mass  of  the  oldest  discovered  and  most  univer- 
sally known  facts,  or  at  the  misrepresentation  and  perversion 
of  tne  plainest  circumstances,  or  at  the  astonishing  sophistry 
with  which  the  case  in  dispute  is  set  aside,  and  w-ith  which 
the  author  assumes  to  have  finally  discovered  the  facts  which 
he  formerly  denied  with  the  greatest  obstinacy,  in  opposirion 
to  all  other  observers.  Nothing  is,  perhaps,  more  remark- 
able in  the  inductive  logical  conclusion  bf  Reichert  than  that 
his  new  observations,  with  which  he  piretends  to  annihilate 
the  sarcode  theory  (but  actually  adopts  it!),  are  founded  on  a 
single  monothalamium  [Gromia  oviformU],  a.nd  that  he  wishes 
to  consider  proved  by  that  alone  the  similar  structure  of  all  the 
Polythalamia  !  It  would  be  just  as  logical  if  Reichert  asserted 
that  all  the  Polythalamia  possess  a  one-chambered  (not  many- 
chambered)  shell,  for  Gromia  (a  monothalamium)  manifestly 
,  possesses  a  one-chambered  shell  I  We  might  as  well,  and 
twith  equal  justice,  assert  that  the  placenta  is  absent  in  all 
placental  mammals;  for  the  marsupials  have  no  placenta,  and 
yet  are  mammals  too  ! 

It  would  not  be  worth  while  to  devote  so  many  Hnea  here 
to  Reichert's  latest  production  if  two  circumstances  did  not 
demand  this  energetic  protest. 

After  Reichert  perceived  what  a  mess  he  had  got  into  by 
I  his  first  publications  on  the  sarcode  movement,  &c.,  he  tried 
to  get  out  of  it  by  giving  a  report  of  what  others  had  long 
since  brought  forward,  under  new  and  most  obscure  distor- 
tions, and  in  expressions  difficult  to  understand,  and  then 
vaunted  it  as  his  new  discovery.  He  was  not  afraid,  for  in- 
stance, to  quote  Johannes  Miiller,  even  in  one  of  the  first 
sentences,  as  a  witness  for  his  representations  (p.  151), 
although  the  observations  and  views  of  Johannes  Miiller  on 
the  sarcode-bodies  of  the  Polythalamia  and  Radiolaria  noto- 
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riously  agree  perfectly  with  those  nf  all  other  authors  since 
Dujardin. 

The  second  point  gainst  which  decided  protest  must,  in 
limine,  be  made  is  Reichert's  representation  of  the  "saioode- 
htidies "  of  the  Hydromedusffi,  especially  of  the  hydroid 
polypes.  After  Kei chert  had  suffered  such  lamentable 
shipwreck  with  his  investigations  in  the  direction  of  the  Rhi- 
zopoda,  he  fled  to  the  Hydromedusee,  and  tried  to  cause 
similar  confusion  here.  It  soimds  almost  incredible  that 
Reichert  is  not  even  in  the  position  to  understand  the  sim- 
plest and  longest  known  and  most  easily  demonstrated  struc- 
tures, auch,  for  example,  as  the  two  epithelial  forms  of  in- 
terment {ectoderm  and  entoderm},  or  the  development  of  the 
urticating  capsules  in  the  epithelial  cells.  But  this  does  not 
hinder  him  from  declaring,  even  on  the  second  page  of  his  in- 
vestigations on  "  CampanularJBE,  SertulariEe,  and  EIydroid»,'* 
that  all  previous  knowledge  of  tlie  hydroid  organism  was 
very  erroneous,  and  from  pronouncing  the  following  sentence 
by  reason  of  his  incredibly  superficial  examination  of  some 
hydroid  polypes :  "  Neither  the  correspondence  in  the  simple 
structure  of  the  hollow  body  of  the  oi^anism,  and  perhaps 
still  less  the  similar  external  habit,  and  a  similar  formation  of 
the  individual  stems,  allow  the  classes  of  animals  placed  by 
Leuckart  among  the  Cslenterata  to  be  retained  in  their 
present  condition  under  such  circumstances."  Keichert  very 
wisely  appends  the  following  sentence  :  "  I  must  postpone 
ths  attempt  to  define  the  boundaries  between  which  the 
separation  of  these  groups  of  animals  is  apparently  to  be 
effeclej." 

The  furlhpr  course  of  Reichert's  Ocelentcrata  studies  can 
be  predicated  from  this  pretty  beginning,  and  from  the 
analogy  of  his  Pojythalamia  studies.  The  '  Monatsbe- 
richte*  and  '  Abhandlungen'  of  the  Academy  of  Berlin 
will  contain  a  series  of  papers,  in  which  all  previous  obser- 
vers of  the  Ccelenterala  will  be  described  as  incompetent 
observers  who  have  fallen  into  the  grossest  errors,  "  whose 
fancy  has  been  misled  by  wonderful  microscopic  illusions." 
Then  Reichert  will  show  how  everything  is  quite  different  to 
what  was  previously  supposed,  but,  gradually  approaching  the 
representations  just  disputed  by  him  by  dark  and  hidden 
twistings  and  turnings,  he  will  then  finally  reproduce 
them  in  the  new  foi-m  of  his  happy  individual  modes  of  ex- 
pression. 

As  Reichert  required  six  years  for  this  course  of  com- 
prehension in  the  Polythalamia,  he  will  probably  need  at 
least  twelve  years  in  the  Ccelenterata  (whose  true  structure 
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is  much  more  universally  known),  ui  order  finally  to  bring  the 
"  errors  "  of  other  naturalists  to  market  as  his  discoveries.  If 
Reichert  should  live  to  the  year  1880,  for  the  good  of  science, 
he  would  then  probably  arrive  at  the  present  already  uDiver- 
sally  known  facts  of  the  structure  of  the  CcElenterata.  I  have 
continually  busied  myself,  as  it  happens,  for  the  last  few 
years,  with  the  examination  of  the  finer  structure  of  the 
HydromedusEe,  and  am  therefore  justified  in  asserting  that 
nearly  all  Eeichert's  new  statements  as  to  the  stnicture  of  the 
Hydroidse  are  just  as  confused,  erroneous,  and  worthless  as  his 
former  statements  as  regards  the  structure  of  the  Poly  thalamia. 

One  will  forgive  the  acrimony  of  this  controversy  and  excuse 
it,  owing  to  the  just  anger  which  I  must  experience  aa  the 
grateful  pupil  and  ardent  admirer  of  the  great  Johannes 
Miiller,  when  I  think  of  these  extravagances  of  his  imme- 
diate successor.  The  anatomical  chair  of  the  University  of 
Berlin  was  raised  during  a  quarter  of  a  century  above  all 
others  by  Johannes  Miiller,  and  as  Mullar  terminated  the 
long  series  of  bis  illustrious  works  with  the  Rhizopoda, 
Keichert  probably  thoughthe  must  begin  where  his  great  pre- 
decessor had  left  ofi",  and  was  apparently  actualed  by  the 
hope  at  once  to  surpass  him !  How  far  he  has  succeeded 
in  this  is  manifest  to  all  who  know  the  Uterature  which 
contains  it,  and  have  examined  the  objects  themselves  in 
nature. 

The  Protoplasm-theory,  which  I  consider  as  one  of  the 
first  and  most  important  foundations  of  a  truly  monistic,  i.  e., 
mechano-causal  knowledge  of  organic  nature,  may  be  consi- 
dered as  newly  confirmed  and  strengthened  by  this  last  turn 
in  its  history,  llie  attacks  of  its  opponent,  threatening  annihi- 
lation, are  gradually  converted  by  the  same  man  into  mis- 
representations, and  finally  into  confirmations.  But  for  the 
true  nature  of  the  Sarcode  as  a  truly  simple  and  structure- 
less "  life -material,"  the  natural  history  of  the  previously 
described  Monera  may  furnish  further  direct  proo&. 

I  Since  Charles  Danvin  revived  the  theory  of  descent 
priginated  by  Jean  Lamarck  and  Wolfgang  Goethe  from 
ibe  oblivion  of  half  a  century  to  fresh  life,  and  placed  it 
by  his  theory  of  natural  selection  on  an  unassailable  causal- 
mechanic  foundation,  the  problem  of  systematic  arrange- 
ment has  become  a  very  different  and  immeasurably  higher 
I  one.     Hitherto,   this   was   a  scientific  game  in    the  hands 
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of  most  zoologists  aiid  botanists,  which  amused  itself  with 
the  aflSnities  in  form  of  similar  natural  bodies,  without 
suspecting  their  real  blood-relationship  thu8  indicated-  The 
chief  employment  of  most  systematising  naturalists  consisted 
of  endless  and  utterly  useless  controversies  on  the  question 
as  to  whether  this  or  that  animal  or  vegetable  form  was  a 
"  good"  or  a  "  had  species,"  a  subspecies  or  variety,  a  sub- 
genus or  genus,  without  its  occurring  to  these  over-precise 
savans  to  explain  to  themselves  previously  the  limits  and 
object  of  these  ideas.  But  now,  on  the  other  hand,  when  the 
untenabiliiy  of  these  as  absolute  ideas,  and  their  proper  im- 
portance as  relative  ideas,  are  recognised,  when  the  "  acting 
cause"  of  variation  of  form  is  discovered  in  "  hlood-relatjon- 
ahip,"  the  by  far  higher,  more  difficult  and  more  interesting 
problem  encounters  us,  that  of  fixing  by  the  discovery  of  the 
"  natural  system"  the  pedigree  and  the  relations  of  descent 
of  allied  groups  hypothetically  the  nearest  related. 

This  task  nowhere  encounters  more  difficulty  than  in  the 
lowest  and  megnest  jorganisms.  It  is  comparatively  easy  to 
fix  the  pedigree  of  vertebrate  animals  with  approximate  cer- 
tainty, when  compared  with  the  extraordinary  difficulties 
which  encounter  us  in  the  pedigree  of  the  so-called  Protozoa. 
While  everywhere  there  definite  highly  and  many-sided 
differentiated  systems  of  organs  present  firm  hold-points, 
here  there  are  no  such  systems  of  organs  present.  While  a 
number  of  classes  and  orders  have  long  been  there  recognised 
as  truly  natural  groups,  here  this  can  be  maintained  of  but 
few  groups.  There  is  a  consistent  and  rich  material  collected 
by  the  experience  of  centuries ;  here  loose  collections  of 
isolated  facta  have  become  known  for  barely  two  decades. 
No  wonder  therefore  if  the  most  horrible  confusion  prevails 
in  the  arrangement  of  these  very  low  organisms,  and  every- 
body makes  a  system  for  himself. 

I  have  made  the  attempt  in  my  '  General  Morphology'  to 
throw  some  light  upon  this  systematic  chaos,  by  placing,  as  a 
special  division  between  true  animals  and  true  plants,  all 
those  doubtful  organisms  of  the  lowest  raTik  which  display 
no  decided  affinities  nearer  to  one  side  than  to  the  other,  or 
which  possess  animal  and  vegetable  characters  united  and 
mixed  in  such  a  manner  that,  since  their  discovery,  an  inter- 
minable conti'oversy  about  their  position  in  the  animal  or  in 
the  vegetable  kingdom  has  continued.  Manifestly  this  con- 
troversy becomes  reduced  to  the  smallest  compass  if  the  dis- 
putable and  doubtful  intermediate  forms  are  separated  for  the 
present  (although  only  provisionally)  both  from  the  true 
animals  and  from  the  true  plants,  and  united  in  a  special 
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orif&nic  "kingdom."  Thereby  we  obtain  the  advantage  e 
beiug  able  to  distinguish  both  true  auimals  and  true  plants 
by  a  clear  and  sharp  definition,  and,  on  the  other  hand,  a 
Gjiecial  proportion  of  attcniion  is  attracted  to  the  very  low 
organisms  hitherto  so  much  neglected,  and  yet  bo  extremely 
important,  I  have  called  this  boundary  kingdom  interme- 
diate between  the  animal  and  vegetable  kingdoms,  and 
connecting  both,  the  Protista  ('  Gen.  Morphol,,'  vol.  I,  p. 
803;  vol  II.p.  XX,  p.  403). 

I  have,  of  course,  by  this  separation  of  the  Protista  from 
plants  on  the  one  side,  and  from  animals  on  the"  other,  by 
no  means  wished  to  establish  an  absolute  and  lar^ting  wall 
of  separation  between  these  three  organic  kingdoms.  Ratlier, 
I  consider  it  very  probable  that  animals  aa  well  as  plants 
have  derived  their  origin  from  the  Protista,  and  in  fact  from 
the  simplest  Protista,  the  Monera  (1.  c.  vol.  II,  p.  xx,  p. 
403,  pi.  1).  But  provisionally  I  cons'idcr  it  convenient  on 
practical  grounds  to  separate  the  Protista  in  the  system  of 
nature  entirely  from  animals  as  well  *  from  plants. 

In  the  systematic  introduction  to  my  'Universal  Develop- 
ment-history,' I  have  distinguished  the  following  eight  natural 
1   groups  or  "stocks"  (Phyla)  of  the  Protista. 

I.    MoNEKA. 

1.  Gymnomonera  fProtogenes,  Protamceba,  &c.). 

2.  Lepomonera  (Protomonas,  Vampytella,  &c.), 


1.  GymnamtEbK  (Autamocba,  Petalopus,  Nuclearia,  &c.). 

2.  Lepamcebre  (Arcella,  Diftlugia,  Euglypha,  &c,) 

3.  Gregarinie  (Monocystidea  and  Polycystidea), 

III.    DlATOMACE.«. 


IV.  Flagei.lata. 


1.  Nudiflagelata  (Euglena,  Spondylomomm,  &c.). 

2.  Cilioflagellata  (Peridinium,  Ceratium,  &c.) . 


v.    MVXOMYCKTES. 
VI.    NOCTILUCJB. 


Vn.  Rhizopoda. 

1.  Acyttam  [Monothalnmia  and  Poly thalamia) . 

2.  Heliozoa  [ActinoBpheerinm  EichhorrtU). 

S.  Kadiolaria  (Monocyttaria  and  Folycyttaria). 


VIII.  SpongIjB. 


1.  Autospongife. 

2.  Petrospongiffi. 


Since  the  separation  of  these  eight  groups  of  Protista,  a 
new  group  of  organisms  of  the  lowest  class  has  become 
known,  which  cannot  be  placed  in  any  of  these  eight  divisions 
■without  %-iolence,  and  which,  like  the  latter,  exhibits  such  a 
combination  of  animal  and  vegetable  characters,  that  they 
can  just  as  little  be  recofjnised  as  true  plants  as  true  animatB. 
These  are  the  remarkable  Labyrinthulea  {Labyrintkula  viiel- 
Una,  L.  macroctfstis)  ^hich  were  discovered  in  the  harbour 
of  Odessa*  by  Cienkowski,  to  whom  the  natural  history  of 
the  Protista  is  so  much  indebted,  At  all  events,  these 
must  be  provisionally  considered  as  an  entirely  separate 
group  of  Protista. 


On  Raphides,  Sphj:raphideb,  anrf  Crystal  Prisms  ;  etpe- 
dally  as  to  how  and  where  they  may  be  easiexi  found  and 
discriminated.     By  Geokge  Gl'LLiver,  F.R.S, 

What  are  the  distinctive  characters  of  raphides,  sphfe- 
raphides,  and  crystal  prisms  ?  How  may  they  be  surest  and 
easiest  found,  and  in  what  common  plants  ?  Is  not  the 
occurrence  of  raphides  very  inconstant,  seeing  that  either 
their  presence  or  absence  in  one  and  the  same  plant  is  alter- 
nately affirmed  and  denied,  and  that  they  are  not  always 
found  in  those  very  species  or  classes,  such  as  the  "  tulip- 
bulb"  and  "  monocyteledons  generally,"  in  which  we  are 
directed  to  look  for  them  ? 

Such  questions  as  these  so  often  arise  that  the  answers  now 

projjosed  thereto,  with  a  few  incidental  observaiiotis  on  the 

significance  or  use  of  plant -crystals,  may  prove  convenient 

and  useful  to  the  readers  of  the '  Quarterly  Journal  of  Micro- 

'  'Aroliiv  r&rUikroik.  Aiut.,'  vol.  iii,  ]867,  p.  Sn.Taf.xv— xvii. 
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Bcopical  Science,'  And  this  the  more  so,  as  it  is  quite  true 
that  vague  stalements  and  perplexing  errors  concerning 
raphides  are  too  prevalent  even  in  our  best  and  latest  books 
on  the  microscope  ;  while  the  importance  of  these  crystals 
as  truly  constant  and  natural  characters  in  sjstematic 
botany  has  neither  been  realised  nor  recognised  in  our 
floras. 

Indeed,  the  whole  question  of  the  value  of  our  plant-cells 
Bs  diagnostic  characters  of  nearly  allied  orders  and  species 
has  been  so  strangely  neglected  that  attention  has  been  again 
very  judiciously  directed  to  it  by  the  editors  of  this  Journal. 


ERRATA   IN  MB.  QLT-LlVEE't-  MEMOIR. 


Page  233,  line    8,/(tr  our  plant-i-eUs.  read  pUnt.™ll». 

..     H,/or  neorlj  chemical,  read  merely  cbeiujcal. 
.,      6,/ar  lliese  traiuverae  slicei,  nod  thin  transverse  slices. 
■■     12,/or  our  own  fields,  read  oar  fields. 

„    38./or  ■  Aun.  Nat.  HUt.,'  1S66,  read  ■  Ana.  Nut.  Hist.,'  1S83, 
„    38,/or  deep  fragments,  read  deai!  frugments. 
for  Briony,  read  Bryony. 

7.  Une    6./or  Ow  Eadogens  ur«  more  .fflnent  than  onr  Jr«dt^eii8  ii, 
rapliides.  read  Our  EndogBOB  are  more  nfBaent  tbnii  our 
ExogeoK  in  raphides. 
7,./»w  Grape.  Hyacinth.  Ac.  read  Grape-hyncintli, 
16./or  lubalar  cryitaU,  read  lubnlar  crystals. 
Putiai,/or  AUioa,  nad  AlUete, 
Pago  SIO,  line    i./or  Sponges,  read  Spurges. 


To  BiSDtB.^liutrt  belmen  paget  232  inrf  £38. 
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as  remarkable  for  tKeir  beauty  as  for  the  facility  and  certainly 
with  which  they  may  be  found  and  distinguished,  displayed, 
and  preserved.  To  find  them  nothing  more  is  required  than  to 
Quart.  Journ.  Micros,  Science,'  Oct.  1SG3,  and  Jan.,  1869. 
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,  under  an  achromatic  object-glass  of  half  an  inch 
focal  length,  fine  longitudinal  sections  of  the  plant-tisBue,  or 
fragments  of  it  mashed  hy  the  point  of  a  penknife  in  a  <kop 
of  water,  on  the  object-plate.  Deeper  magnifying  powers, 
of  course,  will  be  needful  for  further  research.  SphterapliideB 
are  often  best  seen  in  these  transverse  slices  of  the  stem  and 
leaves ;  and  the  sphseraphid  tissue  in  delicate  films  either 
cut  or  torn  off  lengthwise. 

And  now  we  may  proceed  to  explanations  in  due  order  of 
the  remaining  questions,  and  for  this  purpose  suitable  ex- 
amples will  be  selected  from  the  most  familiar  plants  of  our 
own  fields  and  gardens,  and  from  common  officinal  things. 
More  extensive  and  particular  details  may  be  found,  espe- 
cially as  regards  measurements,  composition,  etymologies, 
and  the  distribution  of  raphides  in  the  Flora  of  Britain  and 
of  the  world,  in  my  papers  published  elsewhere,' 

1.  Raphides. — These  are  slender  needle-like  crystals, 
w4th  rounded,  smooth  shafts,  vanishing  at  each  end  to  a 
point,  from  about  ten  to  fifty  or  more  lying  parallel  together  so 
as  to  form  a  bundle  which  partially  fiUs  a  cell  or  intercellular 
space.  When  undisturbed,  this  bundle  lies  along  its  cell, 
but  the  raphides  are  often  so  easily  displaced  by  slight 
pressure  on  the  object-plate,  that  either  all  or  part  of  them 
cross  the  cell  in  various  directions,  sometimes  gravitating  to 
one  of  its  ends,  and  occasionally  escaping  quickly  from  one 
or  both  of  them.  In  this  last  case  they  have  been  described 
as  "biforincs"  by  the  continental  writers.  Thus,  though 
the  raphides  He  close  together  in  each  bundle,  their  connection 
with  each  other  is  really  as  loose  as  that  between  a  packet 
of  sewing-needles,  and,  accordingly,  when  these  crystals  are 
first  shown  to  a  novice,  their  likeness  to  a  lot  of  needles  is 
sure  to  be  noticed.  The  raphis-cell  is  commonly  very 
distinct,  often  oval  and  tumid  ;  it  contains  a  lot  of  viscid  or 

'  "  On  Riphides,"  &c.,  various  number*  of '  AnnsU  of  Nsl  iiral  Hialoty,' 
1861-1865  ;  "  Seemann'a  Journal  of  liotanj,'  March,  1S64 ;  '  Qiiirt. 
Jounml  Micros.  Science,"  January,  186* ;  "  Raphides  as  Natural  Clia- 
racters,"  in  the  '  Briliah  Flora,"  ibid.,  January,  1866 ;  and  in  the  "  Flora  of 
the  World,  with  Epitome  of  mj  former  ObserTBttuns,"  '  Popular  Science 
Eeview,'  October,  1S65  ;  "  Cells  and  Raphides  of  Duckweeds  and  Enn- 

Jhidian  Character  of  Wolffia,"  with  figures,  'Seemaun's  Joum.  Bot.,'  Deo., 
86C,  aud  January,  1869;  "Pilh-Cells  of  Ruahes,"  'Ann.  Nat.  Hist,,' 
plat^  »ii,  figs.  13  and  14,  December,  1863;  "Vegetable  Fibrin  and  Latex," 
I'iirf.,  Marcli,  1863;  "  Tissue. Cells  and  Spores  of  Hjnienophjlleip,"  with 
figures,  ibid.,  Au^st  and  Dctober,  1G63,  and  '  Seeoiaiin's  Journ.  Bat.,' 
October,  1863;  "Pollen-Grains,"  'Annals  Nat.  Ilist..'  July,  1865;  "See- 
mann'a  Joum.  Bot.,'  with  figures,  September,  1806 ;  '  Popular  Science  Ke- 
view,'  July,  1868. 
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semifluid  and  pale  protoplasm,  in  the  midst  of  which  lies  the 
bundle  of  raphides;  the  cell  is  frequently  much  eIongat«iI, 
and  occasionally  pointed  at  both  ends,  and  regularly,  but 
not  always,  differs  in  its  shape  and  larger  size  from  the 
neighbouring  tissue-cells.  Sometimes,  especially  in  old  parts 
of  the  plant,  though  the  bundle  of  raphides  is  plainly  seen 
'  in  a  space  thus  distinct,  it  is  difficult  or  impossible  to  de- 
mons t  rate  the  existence  of  a.  proper  cell -wall  or  other 
boundary  than  that  which  is  formed  by  tlie  outsides  of  a 
a  number  of  the  contiguous  tissue-cells,  and  occasionally,' 
as  may  be  seen,  in  the  pulp  of  ripe  fruits  and  other  such 
parts,  the  crystals  occurred  without  any  apparent  cell  or 
boundary  whatever. 

Thus,  restricting  the  term  raphides,  there  \vH\  be  no  like- 
lihood of  ajjplying  it  incorrectly.  The  greatest  cotifusion 
has  long  since  prevailed,  and  still  prevails,  from  the  loose 
application  of  this  term  to  several  different  forms  of  plant- 
crystals.  And  with  this  understanding,  let  us  proceed  to 
notices  of  such  raphis-bcariiig  plants  as  are  everjwliere 
common. 

Baphides  among  our  native  Exogens  are  confined,  as  far 
as  is  at  present  known,  to  the  three  orders — GnliaceE, 
Balsaminaceie,  and  Onagraccie.  The  raphides  arc  small  in 
Galincese,  larger  and  well  seen  in  Onagracere,  both  British 
and  foreign ;  and  as  the  Willow  Herbs  are  plentiful  in  every 
ditch  or  ruad-side,  and  numbers  of  exotic  species  of  this  order 
■re  grown  in  the  humblest  gardens,  while  Balsams  are  fami- 
liar pets  both  in  the  cottage  and  greenhouse,  some  part  or 
other  of  plants  of  these  two  orders  are  ever  at  hand  for 
examination.  The  Evening  Primrose  answers  the  purpose 
very  well ;  so  do  Clarkia,  Eucharidium,  Godetia,  and  that 
pretty  native  species,  the  Enchanter's  Nightshade.  The 
Fuchsias  are  great  raph  is -bearers,  and  good  subjects  for  the 
examination  of  the  raphides  in  the  berry-pulp  anil  in  the 
ovule-coat  and  placenta,  as  figured  by  me  on  page  8(i6  of  the 
'  Annals  of  Natural  History  '  for  November,  1866.  Of  the 
OnagTaces,  even,  the  seed-leaves  during  the  genial  season, 
and  deep  fragments  of  the  stems  and  leaves,  as  well  as  parts 
■till  alive  underground,  in  winter,  may  be  easily  known  by 
their  raphides  from  plants  of  other  and  closely  allied 
orders. 

So,  too,  may  the  Marvel  of  Peru  and  the  Mesembry- 
tnthemums,  in  which  raphides  are  very  plentiful,  and  by 
which  character  simply  Mesenibryanthemums  may  be  also 
clearly  distinguished  from  other  ihitk- leaved  plants.  Indeed. 
1  have  long  been  in  (he  hdbit  of  thus  distinguishing  Cras- 
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Bulece  from  MescmVyacGEe — and  here,  too,  this  diagnosis 
holds  good,  from  the  very  cradle  to  the  grave  of  the  species. 
Experiments  to  this  end  may  be  easily  repeated  on  old  or 
dead  plants  and  on  seedlings  of  the  many  Mesembryan- 
thcmums  and  Sedums  grown  in  pots ;  and  when  together  in 
the  same  pot,  the  evidence  will  be  quite  conclusive  that  the 
raphidea  are  produced  in  one  of  the  two  plants,  and  not  in 
the  other,  though  both  are  under  the  very  same  conditions  of 
soil  and  climate;  in  fact,  all  my  experiments  and  obsexva* 
tions  are  to  the  effect  that  no  raphis-hearing  species  can 
grow  and  flourish  without  pro<lucing  raphides,  while  the 
raphidian  organism  cannot  be  formed  under  any  circumstances 
in  other  plants. 

Of  our  Exogenous  trees  and  EhrubK,  I  know  not  a  single 
raphis-bearer,  though  other  crystals  are  common  in  their 
plants  generally,  and  raphides  are  found  in  many  exotic 
trees  and  shrubs  of  this  claaa  ;  facts  thus  far  noteworthy  and 
deserving  of  further  inquiry.  Boih  raphides  and  sphsera- 
pliides  are  plentiful  in  Vitacetc,  of  which  either  the  Grape 
Vine  or  American  Creeper  may  be  had  at  any  time  for 
examination,  though  the  leaves,  young  shoots,  ovaries,  and 
ripe  fruit  are  in  some  respects  best  for  the  purpose. 

Our  Dictyogens  abound  in  rapliides,  as  may  be  well  seen 
in  the  Black  Brioiiy  and  Herb  Paris ;  aiid  so  does  the  Trillium 
of  the  gardens.  Of  Tamus  the  raphides  appear  loose  and 
destitute  of  a  cell  in  the  ripe  berry-pulp,  and  in  the  root- 
stock  ;  this  root  is  like  a  little  Yam,  and  the  officinal  Tams, 
80  commonly  used  as  food  in  the  West  Indies,  and  the  New 
Chinese  Yam  (Dioscorca  Batatas),  of  late  years  vainly  ad- 
vertised and  cultivated  as  a  substitute  for  the  potato  in 
England,  are  both  also  Dictyogens  ailbrding  raphides.  At 
Covent  Garden  different  things  are  exposed  for  sale,  as  Yams, 
one  of  which  belongs  to  the  exraphidian  order  Convolvulaceie. 
In  Paris  quadrifolia  the  raphis-cells  are  elongated,  pointed 
at  the  ends,  and  much  larger  than  the  contained  raphides,  as 
may  be  well  seen  through  the  tissues  of  the  perianth-seg- 
ments. Both  this  and  Tamtis  are  good  plants  tor  these 
examinations;  and  in  some  districts,  as  the  clayey  parts  of 
Kent,  the  scarlet  berries  of  the  Black  Briony  adorn  the 
hedges  during  the  autumnal  and  winler  months.  A  botani- 
cal friend  was  so  much  disappointed  at  not  finding  raphides 
in  "some  scarlet  berries  of  Briony"  that  he  produced  the 
fruit  for  my  correction ;  but  it  soon  appeared  that  he  had 
only  got  the  Red  Briony,  a  plant  of  the  Exogenous  order 
CucurbitaeeEB,  and  which  I  have  always  described  as  ex- 
raphidian.      He  might  as  well  have  searched  for  raphides  in 


937 

hipB  and  haws.  The  Sarsaparilla  of  the  ahnps  affords  ra- 
pMdes  ;  but  not  so  the  North  American  or  false  Sarsaparilla, 
which  is  one  of  the  Araliaceas  abounding  in  sphfDrap hides, 
but  devoid  of  raphides. 

Our  Endogens  are  far  more  affluent  than  our  Endogens  in 
raphidps.  They  Me  plentiful  throughout  the  Blue  Bell, 
Giape,  Hyacinth,  and  Star  of  Bethlehem,  and  may  be  well 
Bcen  in  the  ovule-coat  of  this  last  plant.  Beautiful,  too,  they 
are,  with  their  large,  pale,  soft  cells,  in  the  Cookoo-pint  and 
other  Araeeee,  and  especially  in  the  berries  of  these  plants,  as 
shown  by  Fig.  3,  p.  366,  of  the  '  Annals  of  Natural  History' 
for  November,  1863.  Under  slight  pressure  the  bundle  of 
raphides  breaks  up,  so  that  they  lie  in  different  directions 
within  the  cell,  often  gravitating  towards  one  end,  sometimes 
escaping  thence,  and  occasionally  in  a  very  remarkable 
manner  from  both  ends.  These  "  biforines"  are  well  seen  in 
Coloca^ia ;  Richardia  and  Caladium  are  also  common  grcen- 
house  plants  of  the  order  fidl  of  rajihides.  Of  the  Duck- 
weeds, Lemna  minor  and  L.  Iriaulca  abound  in  raphides, 
while  they  are  comparatively  scanty  in  L.  polyrrhha  and  L. 
§ibba,  and  are  totally  wanting  in  Wollfia,  as  shown  in  my 
figures  of  the  cells  of  Lemna  and  Wolffia,  in  '  Seemann's 
Journal  of  Botany'  for  December,  1866,  and  January,  1869, 
where,  too,  the  bundle  of  raphides  of  a  mature  leaf  of  L. 
Irintlca  appears  destitute  of  a  proper  cell-wall,  the  boundary 
of  the  space  being  formed  merely  by  the  outer  wall  of  the 
cont^uous  tissue-cells.  In  Pistia  Stratiotes,  or  tropical 
Duckweed,  both  raphides  and  apha'raphi<les  occur;  and. this 
plant  may  be  had  of  Mr.  Kennedy,  at  Covent  Garden.  The 
English  Orchidacete  abound,  in  raphides,  and  it  is  remark- 
able that  the  illustrious  Robert  Brown,  who  only  noticed 
them  in  this  order,  gave  such  a  true  description  of  the  shape 
of  these  cijstals  as  distinguished  them  clearly  from  crystal 
prisms.  Of  the  Lady's  Tresses  the  raphides  are  easily  seen 
through  the  semi-transparent  bract-like  stem-leaves;  and  the 

■  eells  containing  the  much  smaller  bundles  of  raphides  are 
pretty  objects  both  in  this  plant  and  in  the  Marsh  Hellobo- 
rine.  Raphides  occur  in  the  Lily  of  the  Valley;  in  Aspa- 
ragus they  are  abundant  from  its  root  to  its  berry  and  ovule ; 
and  in  the  bulb-scales,  leaves,  and  scape  of  the  Daffodil. 
Other  Amaryllids,  as  the  Narcissus,  abound  in  raphides ;  and 

I  in  the  officinal  Squill  ihey  are  very  large  and  plentiful. 
II.  Sphjeraphirks  are  more  or  less  rounded  forma,  made 
Up  of  a  congeries  of  crystals,  many  of  which  are  prisms,  often 
acicular.     The  sphfeinphides  are  more  or  less  rough  on  the 
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surface,  or  eveji  stellate,  from  projectionB  there  of  tlie  cryiB< 
tnlline  angles  or  tips  of  the  prisma;  and  frequently  occur, 
very  regularly  disposed,  in  a  perfect  network  of  cells,  which 
I  call  Sphieraphid  Tissue,  and  a  pretty  one  it  is,  engraved 
in  the  '  Annals  of  Natural  History'  for  September,  1863, 
plate  iv,  fig.  13.  Sometimes  each  of  the  sphtcraphides  seems 
to  be  connected  by  a  slender  pedicle  to  the  inside  of  the  cell- 
wall,  and  then  noticed  by  Continental  writers  as  a  'eysto- 
lith.'  Meyen,  I  think,  originally  described  this  oi^nism  in 
Fie  us ;  the  presence  in  many  other  allied  plants  of  such 
crystals  was  observed  by  Payen ;  Weddell  called  them  '  cys- 
tolithsj'  and  insiated  on  their  value  as  a  diagnostic  character. 
Great  are  the  merits  of  the  brothers  Quekett,  who  distin- 
guished sphffraphides  under  the  name  of  'conglomerate' 
raphides,  and  added  greatly  to  our  knowledge  of  this  branch 
of  Phytotomy.  They  are  generally  by  other  writers  con- 
founded with  and  simply  designated  as  '  raphides.' 

Sphseraphidcs  are  very  common  and  widely  diifused  in 
Phanerogamia,  as  may  be  easily  witnessed  among  our  Caryo- 
phyllacete,  Geraniacete,  I.ythraceie,  Haloragaceffi,  Chenopo- 
diHcea;,  Urticaccie,  and  a  host  of  other  British  plants.  The 
leaves  or  stem  of  the  Hop,  Nettle,  Pellitory  of  the  Wall,  and 
many  Goose  foot- weeds,  are  good  plants  for  sph  a;  raphides ; 
and  the  cystoliths  may  he  successfully  examined  with  the  aid 
of  an  objective  of  an  eighth  of  an  inch  focal  length  in  these 
first  three  spceies.  The  leaves  of  the  Mulberry  vriW  also 
answer  this  purpose ;  and  the  sphasraphidts  are  pretty  in  the 
fruit-capsule  of  the  Elm,  as  well  as  in  many  parts  of  the 
Sandworts,  Spurrey,  and  Saxifrages.  The  sepals  of  the 
Loosestrife  and  Geraniums,  and  many  other  common  and 
native  plants,  afford  good  examples  of  the  spha^raphid  tissue  ; 
but  it  is  far  more  remarkable  in  the  inner  layers  of  the  bark. 
of  Aralia  spinosa,  a  North  American  shrub,  long  and  well 
known  on  our  lawns. 

And  indeed  sphreraphidcs  are  much  larger,  forming  even  a 
weighty  grit,  in  many  exotic  species,  as  is  notorious  in  Cac- 
taccEe.  Magnificent  sphseraphides  are  those  of  the  '  Prickly- 
Pear,'  often  for  'sale  at  the  fruiterers ;  and  they  are  well  seen, 
though  smaller,  in  the  petioles  of  the  Passion  Flowers, 
throughout  the  potherb  called  New  Zealand  Spinach,  and  in 
the  North  American  or  false  Sarsaperilla  {Aralia  nudicuulig] 
of  the  shops. 

HI.  Crystal  Prisms  are  aeiculnr  fovms  with  well-marked 
feces  and  angles  both  on  the  shafts  and  tips.  These  prisms 
neither  occur  in  bundles,  nor  loosely  in  a  cell  or  other  space. 
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but  are  closely  imbedded  in  the  plant-tissue^  either  singly  or 
two  or  three  together ;  in  the  last  case  often  united  side  by 
side,  as  if  by  partial  fusion  of  their  shafts,  and  seldom  easily 
separable  from  each  other.  They  are  commonly  much  larger, 
and  occasionally  smaller,  than  raphides;  but,  however  small 
the  crystal  prisms  may  be,  they  are  easily  distinguishable  by 
the  characters  above  specified  from  raphides,  and  yet  these 
two  different  kinds  of  crystals,  as  well  as  spbrorapbides,  are 
Still  commonly  confounded  together  under  this  kstnanic,  and 
perpetual  mistakes  and  perplexities  occur  accordingly. 

Among  our  Exogens  good  examples  of  crystal  prisms  must 
be  rare.  They  are  small,  but  distinct  when  highly  mag- 
niticd,  in  the  ovary-coat  of  many  Coraposita^,  as  the  Thistles, 
Saw-wcrt,  and  KnapHM'd,  and  somewhat  larger  in  the 
Milk-Thistle.  These  little  prisms  must  not  be  confounded 
with  the  still  smaller,  but  square,  cuboid,  tubular,  lozenge- 
like,  and  other  forms,  common  in  these  plants,  and,  indeed, 
throughout  some  of  the  tissues  of  the  whole  Phanerogamia, 
Certain  closely  allied  plants  may  be  easily  and  surely  distin- 
guished by  one  or  other  of  them  and  the  crystal  prisms. 
Tlius,  while  the  shape  of  the  prisms  in  the  ovary-coat  of 
Cenlaurea  nigra  is  very  distinct,  and  their  length  -^Vsth  of 
an  inch,  with  a  thickness  of  ,ji'„i,tb,  in  the  same  part  of  C, 
Tagusina  and  C.  Scabiosa  they  are  not  thus  elongated,  but 
sppear  more  or  less  square,  cubical,  or  lozenge -shaped,  and 
about  Tr'iioth  of  an  inch  in  diameter.  But  magnificent 
crystal  prisms  are  afforded  by  many  exotic  Exogens,  of  which 
excellent  examples  occur  in  the  common  officinal  barks  of 
Ouillaja  and  Guaiacum. 

Such,  too,  are  frequent  in  Endogcns,  as  the  old  garden 
favourite  Iris  Gei-manica,  and  many  other  Iridaceje,  including 
the  Orris  Hoot  of  the  shops.  In  Fourcroya,  an  Amaryllid, 
■tlie  crystal  prisms  are  still  more  remarkable.  They  some- 
,  times  appear  with  raphides  in  one  and  the  same  plant,  as 
may  be  witnessed  in  other  Araaryllids,  as  well  as  in  certain 
Orchids  and  more  orders.  All  the  large  crystal  prisms  are 
admirably  adapted  for  experiments  with  polarized  light.  The 
bulb-scales  of  the  Onion,  Shallot,  Garlick,  and  Leek,  abound 
in  smaller  prisms,  many  crossing  each  other,  and  also  affording 
pretty  objects  for  the  polariscope  ;  but  I  have  never  seen  true 
raphides  in  the  AUicac. 

rV.  Conflicting  Statements. — Remarkable  is  the  po- 
tency of  error.  Here  it  has  arisen  and  prevailed  partly  from 
insufficient  observations,  but  chiefly,  as  before  noticed,  from 
the  general  practice  of  confounding  several  distinct  kinds  of 
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plaut-crj'staU  under  tht^  single  term  of  rapliides.  Very  likely 
those  so  early  mentioned  by  Rafii  in  Eiiphorbiaceie  were 
only  the  starch-rods  which  I  haie  described  in  the  latex  of 
the  British  Sponges  ('Ann.  Nat,  Hist,/  March,  186S). 
Other  observers,  truly  tiuding  either  crystal  prisms  or  ta- 
phides  in  many  bulb-scales,  by  some  misiakc  mentioned  the 
Tulip;  whereas,  though  either  crystal  prisms  or  raphides 
occur  in  the  bulbs  or  their  scales  of  numerous  common  En- 
tlogens,  these  crystals  arc  not  wgularly  present  in  any  part 
of  the  Tulij),  nor  are  the  Allicie  r  aphis -bearing  plants,  though 
we  have  seen  how  plentiful  in  the  bulb-scales  of  this  femily 
are  crystal  prisms.  And  as  to  such  statements,  in  hooks  on 
the  microscope,  that  "  Monocotyledons  generally"  abound  in 
raphides,  and  that  "  there  are  few  of  the  higher  plants  in 
which  they  arc  not  found,"  it  is  obvious  that  many  different 
kinds  of  crystals  must  have  been,  an  ihcy  too  often  still  are, 
confounded  under  the  one  term,  and  that  the  obse^^-ation8  are 
otherwise  vague  or  loosely  recorded.  Though,  as  we  have 
seen,  raphides  are  abundant  in  our  Monocotyledons,  there 
are  immense  sections  of  this  class  nearly  or  quite  devoid  of 
them,  and  by  no  means  rich  in  other  crystals.  Had  the  ob- 
servers duly  distinguished  the  different  forms  of  crystals,  and 
insteiid  of  examining  the  very  common  raphis-bearing  Mono- 
cotyledons, confined  their  attention  to  the  Grasses,  Sedges, 
Rushes,  Pondweeds,  Water  Plantains,  Hydrocharids,  and 
Water  Starworts,  the  regular  deficiency  of  raphides  in  such 
a  great  proportion  of  the  class  would  have  been  duly  dis- 
covered and  recorded.  I  liave  for  years  vainly  searched 
these  abundant  and  familiar  plants  for  raphides,  which  are 
always  present  in  other  equally  common  sjjecies,  growing  in 
the  very  same  places ;  in  short,  always  proving  such  facts  as 
raphis-bearing  Duckweed  and  exraphidian  Water  Starwort 
close  together  in  the  pool,  raphis-bearing  Orchids  and  ex- 
raphidian Grasses  with  their  roots  intermingled  in  the 
iield. 

V,  Use  of  Plant-Crybtals, — Although  the  precise  use 
of  these  crystals  in  the  vegetable  economy  may  be  obscure, 
it  is  plain  that  whatever  is  constant  in  the  plant  must  be 
important,  and  by  no  means  necessarily  of  little  importance 
because  of  such  obscurity.  Poor  Charlotte  Smith,  who  loved 
plants  BO  well  and  truly,  sung  of  them — 

"  All  are  for  use,  for  liealtb,  for  pleasure  given. 
All  apeak  la  various  vara  tlie  bounteous  Laad  of  lieavcn." 

And  when  we   consider  how   commonly   plant-crystals  are 
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^H     composed  of  phosphate  or  oxalate  of  lime,,  or  some  other 

^H     compound  of  this  earth,  its  value  in  the  growth  or  nutrition 

^H     of  animals  and  vegetables,  and  that  nature  has  estahlished  in 

^^     certain  plants  a  laboratory  or  storehouse  of  such  calcareous 

salts,  we  get  a  glimpse  of  the  utility  of  these  crystals.     They 

are  plentiful  in  many  parts  which  form  the  food  of  hirds  and 

mammalia,  and  medicine  or  food  for  man,  and  of  which  exact 

examples  might  be  given  in  Thistle-seed  and  Duckweed,  and 

numerous  other  plants.     The  well-known  efficacy  of  Sarsa- 

parilla  in  certain  cachexies  is  probably  in  great  part  due  to 

the  phosphate  of  lime  composing  the  raphides  so  plentiful 

(in  this  medicine,  by  which  the  quality  of  the  ofBcinal  sam- 
ples of  it  may  be  tested,  and  its  value  as  a  remedy  in  the 
Kickets  of  children  suggested  ('  Ami.  Nat  Hist,,'  June, 
1864,  p.  510).  In  like  manner  the  crystal  prisms  of  Guaia- 
cum  and  Qnillai  and  the  raphides  of  Squill  are  noteworthy 
tests  of  the  genuineness  of  those  drugs,  while  we  have 
alreaily  proved  the  use  of  raphides  as  diagnostics  in  sys- 
tematic botany.  Nor  will  any  one  who  may  pursue  the  in- 
quiry fail  to  admire  and  take  pleasure  in  the  objects.  And 
when,  by  the  periodic  shedding  of  the  leaves,  the  surplus 
crystals  are  restored,  it  is  to  fertilise  the  bounteous  earth ; 
and  withal,  good  reason  appears  why  the  gardener  husbands 
decayed  leaves  for  his  composts,  and  why  such  plants  as 
abound  most  in  raphides,  as  do  the  Willow  Herbs,  Fuchsias, 
and  Duckweeds,  should  be  especially  valuable  in  this 
respect. 

And  DOW  it  is  hoped  that  a  sufficiently  clear  account  has 
been  given  of  Raphides,  Sphser aphides,  and  Crystal  I'risms, 
to  enable  even  the  merest  novice  easily  and  surely  to  find 
and  discriminate  these  different  plant- crystals,  and  at  any 
season,  either  in  town  or  country,  while  there  can  be  no 
doubt  that  such  observations  would  affiird  an  elegant  and 
instructive  addition  to  rural  amusements.  Thus,  too,  without 
application  to  dealers,  the  number  of  interesting  and  beautiful 
microscopic  objects  might  be  largely  and  very  readily  in- 
creased; and  the  inquiry,  if  carefidly  and  diligently  pursued 
to  its  legitimate  conclusion,  could  hardly  fail  to  extend  the 
bounds  of  botanical  science. 


Immersion  Objectives  and  Test-objects.      By  John 
Matall,  Jun.,  F,K.M.S.,  &c. 

(Read  before  the  Rojal  Microscopical  Socielj,  October  1*,  1888.) 

The  presentation  of  Dr.  Woodward's  photographs'  of 
Kobert's  Nineteen-band  Test-plate,  brought  to  the  iiotice  of 
the  Society  by  thu  Hon,  Secretary,  Mr.  Jabez  Hogg,  affords 
H.U  opportunity  of  making  a  few  remarks  on  their  value  as  a 
record  of  what  has  been  done  in  America  in  resolving  these 
marvellously  fine  lines ;  and  aa  in  my  experiments  I  found 
some  ditference  in  the  results  obtained  on  Nobert's  plate  by 
the  immersion  and  the  dry  objectives,  I  think  it  will  interest 
the  Society  to  be  informed  of  these  results,  because  the  rela- 
tive separating  and  defining  po^ve^  of  the  two  systems  has 
not  received  that  attention  which  I  and  many  others  think  it 
deserves. 

The  only  way  we  have  of  verifying  the  accuracy  of  the 
divisions  of  Nobert's  Test-lines  is  by  counting  them  in  a 
measured  space.  For  example :  if  46  equidistant  hues  are 
ruled  in  the  space  of  v-i.Vsth  of  an  inch,  the  interspace  must 
bu  at  the  rate  of  90,000  to  the  inch,  aud  so  ou.  An  error  of 
one  liue  more  or  less  in  counting  the  whole  of  the  lines  on 
such  a  band  would  decide  the  rate  of  the  iuterspaces  to  he 
either  92,000  or  88,000,  instead  of  90,000  to  the  inch. 

Dr,  Woodwaid's  photographs  support  an  opinion  given  by 
Mr.  Wenham  many  years  ago,  that  the  time  would  come 
when  photography  would  reveal  minute  detail  much  more 
palpably  than  it  can  be  seen  in  the  microscope.  The  reason 
of  lliis  is  obvious.  In  photography  the  object  may  be  illu- 
minated by  highly  condensed  sun-light — a  light  producing 
the  iu tensest  black  shadows,  and  quite  unendurable  to 
the  eye — and  it  was  with  such  illumination  that  these 
photographs  were  obtained.  They  may  be  accepted  as 
showing  true  lines  on  all  the  bands  to  the  fifteenth  in- 
clusive ;  but  beyond  this,  they  serve  little  purpose  of  veri- 
fication. Repeated  trials  on  the  higher  bands,  as  shown 
in  the  photographs,  have  convinced  me  thai  Dr.  Wood- 
ward's counting  includes  or  rejects  such  doubtful  lines,  that 
it  cannot  be  accepted  as  exact  evidence  of  the  number 
of  lines  ruled  on  the  plate.  I  think,  too,  that  he  underrates 
the  difficulty  of  counting  the  lines.     In  all  the  bands  beyond 


'  See  Dr.  Woodward's  paper  iu  t!je  '  Journal,'  October,  ] 
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tliP  twelfthj  as  I  liave  seen  them  m  the  micrc 
great  difEculty  to  decide  on  the  first  and  laat  lines.  Dr. 
Woodward  seems  not  to  have  been  sure  of  the  accuracy  of 
the  count  he  made  on  his  photograph  j  for  although  in  one 
part  of  his  paper  in  the  current  (October)  number  of  the 
Journal  of  this  Society,  he  says  the  photograph  shows  the 
twelfth  band  as  resolved  into  thirty-seven  lines,  farther  on  he 
says  X\\aX  forty  is  the  real  number  in  that  hand. 

It  cannot  be  supposed  that  all  the  correapoiidiug  bands  on 

different  plates   agree  precisely   in  difficulty  to    resolve  ;  it 

follows  that  a  comparison  of  results  obtained  by  two  objec- 

I  tives,  each  tried  on  a  different  plate,  may  be  verj-  deceptive ; 

I  Ihough  when  tried  on  the  same  plate  their  relative  separating 

power  is  at  once  decided. 

It  was  only  after  frequent  trials  that  I  could  be  assured  of 

distiDgutshing  readily  between  the  appearnnce  of  the  true 

consecutive  lines   and    those   woolly  or  wavy-looking  lines, 

which  are  shown  either  by  defective  illumination  or  by  the 

I  want  of  power  in  the  objective,  but  which  are  sometimes 

f  believed  to  be  imperfectly  ruled  lines. 

[  With  the  ilh  and  the  -fijlh  by  Rosa,  and  the  Vnth  by  Smith, 
I  in  the  possession  of  this  Society,  and  with  a  ^th,  a  -^Ha, 
I  a  Vsth,  and  a  ^i\\  by  Powell  and  Ijealand,  aU  dry  objectives 
I  (not  to  nienti<)n  others  which  gave  similar  or  inferior  results), 
\  on  a  new  nincteen-hand  plate,  all  the  bands  beyond  the 
I  twelfth  seemed  imperfect — the  lines  were  not  separated, 
I  But  with  a  Vi-th  and  a  -rijth  by  Hartnack,  of  Parie,  a  Vntb 
by  Merz,  of  Munich,  and  a  ii,th  of  Nobert,  all  immersion 
objectives,  straight  and  well-defined  lines  were  separated  as 
far  as  the  fifteenth  band  inclusive.  In  the  last  four  bands 
true  consecutive  lines  were  seen ;  but  they  are  so  extremely 
slightly  ruled,  that  the  eye  fails  to  appreciate  their  increased 
fineness.  I  should  expect  that,  if  the  lines  in  the  twelfth 
band  were  as  slightly  niled  as  those  on  the  last  four  bands, 
there  would  be  nearly  the  same  difficulty  in  seeing  them, 

I  notwithstanding  tlieir  wider  separation.  If  the  lines  were 
exposed  to  the  incident  light,  ivilhout  the  interposition  of 
any  reflecting  surface  or  refra'ting  medium,  they  would, 
doubtless,  be  Jieen  with  much  greater  ease. 
These  results  were  the  best  I  obtained  by  the  dry  and  im- 
mersion objectives  with  the  same  method  of  artificial  ilJiuui- 
nation.  Several  trials  with  sunlight  proved  that  the  lines 
were  thus  rendered  more  visible ;  but  the  immetsion  objec- 
tives maintained  their  8U])eriority  by  all  methods, 
I  can  find  no  evidence  whalever  for  the  statement  that 
the   resolving  of  Test-diatoms  and    Nobert's  Test-lines  is 
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merely  a  question  of  anyular  aperture.  Koss's  -t^fth,  Smith's 
■r'Tilii,  Powell  and  Lealand'a  -rrtl'j  an*!  -rs^^  ^y  objectivea 
were  all  of  larger  aperture  than  Merz'a  Vgth  Immersion, 
yet  neither  gave  as  good  results  on  Surire/la  gemma,  Frui- 
tulia  Saxonica,  Grammataphora  SubUlUaima,  P.  Angulatumt 
P.  Altenuatum,  P.  Macrum,  Sec,  nor  on  Nobert's  plate,  as 
Merz's  objective,  Uartnack  asks  the  question,  "  Ait;  large 
apertures  an  advantage  to  the  mieroscopist  or  to  the  optician  ?" 
and  ho  frankly  says  that  "  the  disadvantages  are  for  the 
latter  only." 

The  advantages  mainly  claimed  for  the  Immersion  ob- 
jectives are ; — greater  working  distance  between  the  object 
aud  objective,  increase  of  light  and  superior  definition  and 
clearness  in  the  optical  image,  which  image  is  obtained  by 
much  simpler  illuminating  apparatus  and  with  less  manipu- 
lative skill  than  thnt  considered  indispensable  in  using  high- 
power  dry  objectives. 

It  is  not  difticult  to  see  that  Amici's  system,  of  connect- 
ing the  objective  with  the  cover-gLias  by  a  film  of  water, 
very  much  diniiuishes  the  reflexion  which  necessarily  takes 
place  on  the  incidence  of  oblique  liglit  when  the  dry  objec- 
tive ia  employed.  The  hmiting  angle  of  refraction  m  water 
being  almut  forty-eight  degrees,  it  follows  that,  whatever  is 
the  degree  of  obliquity  in  the  incident  light  on  the  object, 
the  Immersion  objective  never  has  to  do  with  rays  of  greater 
obliquity  than  forty -eight  degrees.  To  this,  in  great  measure, 
is  due  the  greater  clearness  and  precision  of  image  obtained. 

Continental  opticians  and  men  of  science  have  been  aware 
of  the  merits  of  the  Immersion  system  during  several  years 
past;  and  to  such  purpose,  that  knowing  how  little  atten- 
tion it  has  received  here,  they  do  not  scruple  to  say  that  the 
English  no  longer  take  the  lead  either  as  opticians  or  as 
micros  copists. 

There  are  amateurs  who  make  a  speciality  of  declaring 
that  all  Test-objects  can  be  resolved  by  some  wonderful  ^th 
objective.  I  am  told,  for  instance,  that  coarse  transverse 
and  very  fine  straight  longitudinal  lines  can  easily  be  seen 
with  a  jth  on  Surirelia  gemma.  It  is  well  known  that  a 
low  power  will  show  transverse  lines ;  but  no  objective  or 
method  that  I  know  of  shows  straight  longitudinal  lines  on 
this  diatom.  Tlie  finest  images  that  I  have  seen  of  Suri- 
relia gemma  (with  Hartnack's  ^Vth  and  Nobert's  -,Vth), 
do  not  confirm  Hartnack's  opinion  that  the  surface  is  a 
series  of  elongated  hexagons,  similar  to  the  drawing  in  hii 
pamphlet  on  "  Test-objects"  (published  in  lSti5,  and  copied 
by  Dr.  Carpenter  in  the  last  edition  of  his  work  on  "  The 


I 


^^  rat) 
^B  trui 

K 

^"   Aon 


MicroBcope"),  but  show  it  to  be  analogous  to  that  of  the 
Grammatopkora  aubtilaaima.  Surirella  gemma  may  truly  be 
called  a  touchstone  for  a  high-power  objective,  I  do  not  thiak 
that  it  has  been  clearly  defined  as  yet, 

I  Thoee  who  profess  that  no  much  can  be  done  with  -Jlh 
(iAjectives  in  resolving  Test-objects  must  not  expect  hii;her 
-powers  to  verify  the  results  they  obtain.  The  whole  art  of 
testing  objectives,  I  imagine,  is  in  being  sufficiently  critical 
as  to  what  is  »  fine  imago.  The  image  shown  of  Test-objecta 
by  a  high  power  of  fine  definition  is  so  much  more  elabo- 
rated as  at  once  to  prove  that  the  lower  powers  do  not  give 
true  definition  beyond  a  moderate  magnification.  For  ex- 
ample, a  good  -{-th  by  Dallmeyer  shi)ws  transverse  lines  on 
'the  Grammatophura  aubtilianma  ;  whcrca?,  with  equal  magni- 
fication, but  with  power  in  the  objective  (as  in  Hartnack's 
-tVth)  rather  than  in  the  eye-piece,  these  transverse  lines  are 
Been  to  be  the  result  of  imperfect  definition,  and  the  surface 
ftppears  similar  to  the  Grammatopkora  marina,  or  P.  angu- 
iatum;  it  is,  however,  much  more  difficult  to  resolve. 

It  has  been  said  that  objectives  which  give  the  best  results 
'tm  Nobert's  Test-lines  and  on  Test-diatoms  necessarily  give 
inferior  images  of  Podura  scale.  It  is  quite  certain  that  the 
more  powerful  objectives— those  giving  greater  magnification 
and  definition — do  not  give  so  flattering  an  image  of  Podura 
scale  as  is  given  by  a  good  -J-'h.  But  the  fault,  if  anywhere, 
is  in  the  object,  not  in  the  objective.  Podura  scale  is  as  fine 
m  test  as  any  for  a  |th,  but  not  for  the  higher  powers. 

In  conclusion,  I  would  suggest  that  the  Society  should 
improve  the  collection  of  Test-objects  in  its  possession,  and  . 
specially   that  we    should  have  one  of  Nobert's  new   Test- 
plates,  so  that  the  Fellows  may  try  their  objectives  on  a 
standard  teft  of  this  kind. 


On  the  Identity  of  the  White  Corpuscles  of  the  Blood 
vnth  the  Salivary,  Pus,  and  Mtcors  Corpuscles.  By 
Joseph  G.  Ricuardso>,  M.D.,  Formerly  Resident  Phy- 
sician  at  the  Pennsylvania  Hospital. 

I  The  nature  of  the  nucleated  corpuscles  so  abundant  in  the 
^nliva  has  long  been  a  subject  of  some  uncertainty,  and 
although  they  have  probably,  as  favorite  test  objects  for  the 
higher  powers,  been  more  frequently  examined  by  microsco- 
pista  than  almost  any  other  constituent  of  the  glandular 
secretions,  observers  seem  to  have  been  generally  contented 
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trt  accept  them  simply  as  useful  measures  for  the  capacity  of 
the  higher  objectives,  and  passed  on  without  any  attempts  to 
solve  the  mystery  of  their  origin  ;  Kolliker,  indeed,  advanced 
the  theory  that  they  were  essentially  a  form  of  exudation- 
corpuscles,  but  hitherto  his  hypotheBis  does  not  appear  to 
have  been  generally  accepted  by  raicroscopisls  as  a  fixed 
fact. 

The  following  experiments,  undertaken  to  elucidate  their 
constitution,  were  performed  with  the  large  Powell  and 
Lealand's  instrnment,  bo  long  a  denizen  of  the  "  Microscope 
Room  "  in  the  Pennsylvania  Hospital,  and  no  doubt  endeared 
by  constant  association  to  many  generations  of  "  Residents," 
as  well  as  to  myself,  Wlieu  it  was  discarded  by  the  institu- 
tion I  became  the  purchaser,  and  after  undergoing  some  re- 
pairs, and  having  adapted  to  it  a  -rpth-inch  objective  (made 
by  Mr.  William  Wales,  of  Fort  Lee,  N.  J.),  it  has  accom- 
plishctl  the  work  below  described. 

The  salivary  corpuscles  examined  under  a  power  of  eleven 
hundred  diameters  present  the  appearance  of  perfect  spheres, 
varj'ing  from  the  xru-o''^  to  the  T^Vutli  of  an  inch  in  diameter, 
each  having  a  very  transparent  but  beautifully  defined  cell- 
wall  of  exceeding  tenuity,  which  incloses  from  one  to  four 
almost  equally  transparent  nuclei  of  a  circular  or  oval  form, 
whose  diameters  range  from  raVoth  to  i-fJ^rrth  of  an  inch. 
These  nuclei  are  situated  sometimes  centrally,  but  more  com- 
monly near  one  side  of  the  corpuscle,  and  the  cavity  between 
the  margin  and  the  cell -wall  is  generally  filled  with  from  25  to 
50  molecules,  not  more  than  t-ij^ttu'Ii  of  an  inch  in  diameter, 
whose  characteristic  is  that  of  constant  and  rapid  motion. 
Some  of  these  molecules  seem  to  be  elongated  into  an  oval  or 
hourglass  form,  but  the  activity  of  their  movements  renders 
it  difficult  to  ascertain  this  with  precision.  In  my  observa- 
tions these  corpuscles  have  appeared  to  enlarge  and  become 
flattened,  from  the  pressure  of  the  glass  cover,  as  the  stratum 
of  liquid  beneath  became  thinner  from  marginal  desiccation, 
so  that  usually  in  the  course  of  an  hour  or  so  they  burst,  and 
discharge  about  one  fourth  of  their  contents,  when  two,  three, 
or  more  of  the  molecules  swim  away,  continuing  their  revolv- 
ing movements  until  they  pass  out  of  view ;  the  other  granules 
outside  and  tliose  remaining  within  the  cell  become  within  a 
very  few  seconds  entirely  stationary.  If  a  solution  of  aniline 
red,  of  the  strength  of  one  grain  to  the  ounce  of  distilled 
water,  be  allowed  to  penetrate  at  the  margin  of  the  cover,  the 
nuclei  of  the  saHvary  corpuscle  arc  readily  stained  of  a  bright 
Crimson,  and  are  thus  exhibited  with  beautiful  distinctness; 
the  dye  appears,  however,  to  exert  an  immediate  influence 
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DpOQ  tEe  movement  of  the  molecules,  as  I  have  r 

able  to  find  cells  in  which  they  continued  to  move  after  the 

nuclei  became  at  all  coloured. 

In  examining  some  uriue,  obtained  on  the  8th  of  August, 
1868,  near  my  late  residence,  in  Western  New  York,  from 
a  patient  who  complained  of  severe  pain  in  the  kidneys  and 
bladder,   I   was   surprised   to   find   that    a   deposit,   which 
appeared  to  the  naked  eye  purulent,  was  chiefly  composed  of 
I  cells,  exactly  resembling  in  form,  size,  definite  cell-wall,  con- 
'  tained  nuclei,  and  actively  revolving  molecules,  tlie  salivary 
corpuscles  with  which  I  had  become  so  familiar ;  and  should 
have  imagined  that  these  proceeded  from  an  accidental  adul- 
teration with  sputum,  had  I  not  been  fortunate  enough  to 
have  ocular   demonstration  to  the  contrary  when  procuring 
the  specimen.   I  examined  these  corpuscles  repeatedly  in  the 
I   course  of  the  two  following  days,  during  which  the  movements 
I   of  the  molecules  continued,  but  could  make  nothing  else  of 
them  except  drawings,  which  I  carefully  preserved. 

On  consulting  the  text-books  to  which  1  had  access,  I  fouud 

that  neither  Bealo,  Roberts,  Bird,  nor  Naubauer  and  Vogel, 

I  in  their  works  on  the  urine,  mentioned  cells  such  as  those 

I    above  described,  although  the  editors  of  the  '  Micrographic 

Dictionary,'  in  their  description  of  the  salivary  corpuscles, 

'  etate   that    they   have   seen   them  by  myriads  in  the    renal 

I   secretion ;     nevertheless,     numerous     specimens    examined 

I  during  the  following   few  months,  seldom   without  special 

scrutiny  for  similar  bodies,  afforded  none,  until  iu  a  deposit 

occurring  from  urine  brought  rae  by  a  medical  friend  about 

December  1st,  the  corpuscles  I  had  so  long  beeu  in  search  of 

were  at  lost  recognised,  and  on  this  occasion   I  was  able  to 

exhibit  them  to  several  microscopists.  among  others  to  my 

I  friend,  Dr.  H.  C.  Wood,  Jr.,  Prof,  of  Botany,  in  the  Vniver- 
sity  of  Pennsylvania. 
On  the  5tn  of  December  I  procured  a  sample  of  urine 
from  a  case  of  cystitis,  which  had  only  beeu  passed  a  few 
hours,  and  on  placing  it  under  the  field  of  the  irjth,  1  found 
many  of  the  pus-globules  e.\liibiting  the  amoehalbrm  move- 
ments described  by  Dr.  Beale  in  his  late  elaborate  work  on 
the  "  Microscope  in  Practical  Medicine ;"  no  corpuscles  con- 
taining moving  molecules  were  visible,  but  "observing  that 
some  of  the  pus-cella  having  a  spherical  outline  were  almost 
opaque  and  only  about  j-oVcth  of  an  inch  in  diameter,  it 
occurred  to  me  that  they  were  perhaps  only  contracted  by 
the  exosmose  of  their  fiuid  contents  into  the  surrounding 
denser  medium,  and  the  idea  suggested  itself  to  try  the 
effect  of  diminishing  the  specific  gravity  of  the  imne  by  the 
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didon  o^  water.  Under  this  treatment  I  found  that  i 
cells  which  had  been  exhibiting  amcebaform  movements, 
soon  assumed  a  spherical  shape,  rapidly  enlarged  until  they 
reached  the  diameter  of  about  -p,Vu-tb  of  an  inch,  when  the 
contained  molecules  began  to  revolve,  and  ere  long  took  upon 
themselves  the  extremely  rapid  and  confused  morements 
which  I  had  twice  before  seen  in  cells  occurring  in  urine,  and 
hundreds  of  times  ia  the  salivary  corpuscles;  the  action  of 
aniline  solution  rendered  beautifuUy  distinct,  definite  nuclei 
similar  to  those  found  in  the  salivary  bodies. 

The  opportunity  of  corroborating  the  interesting  and  re- 
markable researches  of  Dr.  Cohnheim,  of  Berhn,  on  the 
identity  of  the  pus-  and  white  blood-corpuscles  thus  obviously 
presenting  itself,  I  proceeded  with  the  following  experiments. 
Drawing  a  drop  of  blood  from  the  tip  of  my  finger  upon  a 
"  growing  slide,"  I  covered  it  with  thin  glass  and  placed  it 
upon  the  stage  of  the  microscope.  After  finding  a  white 
blood -corpuscle  showing  well-marked  granules,  I  raised  the 
objective,  aud  arranged  a  fine  filament  of  thread  from  the 
reservoir  filled  with  fresh  water  to  the  upper  edge  of  the 
cover,  and  a.  fragment  of  wet  paper  to  the  lower,  according 
to  the  usual  method  for  securing  a  constant  current  beneath 
the  thin  glass.  On  depressing  the  body  of  the  instrument 
and  bringing  the  corpuscle  again  into  view,  I  found  it  still 
adhering  to  the  surface  of  the  cover,  notwithstanding  the 
torrent  of  red  globules  hurrying  over  the  field,  and  as  these 
became  paler  and  less  distinct  by  reason  of  the  diminished 
density  of  the  serum,  the  white  cell  first  gradually  expanded 
and  displayed  its  delicate  wall  with  two  rounded  nuclei,  then, 
after  acquiring  the  magnitude  of  about  ,  V|,„th  of  an  inch,  it 
exhibited  the  rapid  and  incessant  movement  of  its  contained 
molecules,  and  finally,  when  its  diameter  reached  about 
Ti'„i,th  of  an  inch,  it  burst  suddenly,  discharging  a  portion 
of  its  contents,  whose  outbreak  resembled  that  of  a  svrarm  of 
bees  from  a  hive,  and  some  particles  of  which,  sictivcly  revolv- 
ing as  they  went,  swam  off  to  the  confines  of  the  field.  On 
repeating  the  observation  and  allowing  some  of  the  aniline 
solution  to  flow  in  with  the  water  after  the  first  few  minutes, 
the  nuclei  were  strongly  stained  and  rendered  beautifully 
distinct,  although  the  movement  of  the  molecules  promptly 
ceased,  in  this  respect  as  in  all  the  others  showing  a  precise 
identity  with  the  reactions  aflbrded  by  the  pus-  and  ihe  sali- 
vary corpuscles,  as  above  described.  It  should  be  noted  that 
a  certain  variable  proportion  of  the  white  cells  of  the  blood 
thus  treated  exhibited  no  moving  molecules,  and  appareniiy 
consisfed  solelv  of  nucleus  and  cell-wall. 
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r  It  is  worthy  of  remark  that  this  experiment  amply  ^mon^ 
r  Btrates  the  inestimable  advantages  of  liijfh  objectives  (which 
I  some  even  yet  preteud  to  doubt),  for  the  remarkable  move- 
ment of  the  contained  molecules  seems  to  have  escaped  the 
attention  of  Prof.  Virchow,  the  great  author  of '  The  Cellular 
Pathology,'  himself  fuirfe  p.  181,  Chance's  translation,  1863). 
Although  the  observaiion  was  first  made  with  the  aid  of  a 
■jipth,  yet  afterwards,  knowing  exactly  what  to  look  for,  I  had 
little  difficulty  in  denionstraiing  to  various  gentlemen  the 
revolving  molecules  thus  brought  into  view  with  powers  as 
low  as  the  -Jth  inch. 

A  portion  of  fetid  pus  from  an  abscess,  and  a  specimen  of 
'  mucus  from  the  nasal  fossa,  under  a  like  treatment,  gave 
similar  results,  which  did  not  materially  vary  in  numerous 
I  trials. 

Tracing  now  the  white  blood- corpuscle  from  its  condition 
I  of  irregular  outline  and  amcebafonn  movement,  as  observed 
[  in  scrimi  and  in  heavy  urine,  when  the  circumambient  fluid 
approaches  the  density  of  1028,  through  its  rounded  form 
with  slightly  more  distinct  nuclei,  in  the  liquor  puris,  and  in 
e  of  lower  specific  gravity,  we  find  that  immersed  in  a 
rarer  liquid,  approximating  to  the  mean  density  of  the  saliva 
(1005),  it  has  an  accurately  spherical  outline,  is  more  than 
I  twice   the  magnitutle,   and  contains    a    number  of  minute 
actively  moring  molecides,  thus  exactly  resembling  in  all 
sensible  characters  the  true  salivary  corpuscle ;  and  it  there- 
fore  seems   reasonably   certain   that   the   blood,   under  the 
appointed  nervous  influence,  congesting  the  buccal  mucous 
membrane   and   associated    glands,    moves    slowly   enough 
through  their  capillaries  to  allow  some  of  its  white  globules 
to  penctiale  the  walls  of  the  vessels,  as  they  are  said  to  do 
those    of   the    frog's   mesentery   in   Cohnheim's  experiment 
I  (Virchow,  'Archiv,'  Band  40,  S.  38,  u.  s.  w.),  which,  under 
I  the  influence  of  the  rarer  sahva,  expanding  them  and  setting 
L   free  to  move  their  contained  molecules,  constitute  the  bodies 
so  long  known  to  histologisls  as  the  corpuscles  of  the  salivary 

fluid. 

Dr.  Lionel  Beale,  in  his  work  on  the  '  Microscope  in  Pnic- 
tical  Medicine,'  remarks  iti  reference  to  the  examination  of 
the  saliva — "In  the  somewhat  viscid  matter  of  which  the 
salivary  corpuscle  is  composed,  are  multitudes  of  highly 
refracting  particles  in  incessant  motion.  The  nature  of  these 
particles  is  extremely  doubtful.  They  look  very  like  the 
germs  of  bacteria,  and  it  is  possible  they  may  be  of  this 
nature."  If  the  hypothesis  thus  guardedly  indorsed  by  the 
celebrated  English  raicroscopist  he  correct,  it  seems  not  ini- 
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probable  tbat  the  white  corpusclesj  either  in  Ihe  capillaries 
or  lymphatic  glands,  collect  during  their  amcebaform  movo- 
menta,  those  germs  of  bacteria,  which  my  own  experiments 
('iimerican  Journal  of  the  Medical  Sciences,'  July,  1868)  in- 
dicate always  exist  in  the  blood  to  a  greater  or  less  amount. 
And  further,  it  appears  not  impossible  thnt,  when  thus  loaded, 
their  eUmination  through  the  saliva,  under  the  mercuiial  in- 
fluence, and  their  evacuation  by  a  discharge  of  pus  from  a 
seton  or  a  tartar-emetic  ulcer,  reaUy  constitute  that  thera- 
peutic value  of  these  remedial  measures  in  certain  cases  which 
has  so  long  rested  unexplained. 
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On  Some  Freshwater  Khizupoua,  New  or  Liitle-known. 

By  William  Archer. 

With  Plates'  XVI  and  XVII. 

The  microscopist,  in  the  course  of  his  examination  of  his 
gatherings  made  from  pools  and  ditches,  be  the  objecfs  of  his 
research  what  they  may,  cannot  fail  to  encounter  certain 
ordinary  representatives  of  the  group,  to  some  new  or  little- 
known  forms  of  which,  I  am, in  the  followingcommunieation, 
very  cursorily  about  to  draw  attention ;  and  this,  indeed, 
rather  by  hardly  more  than  simply  pointing  to  the  figures, 
than  hy  assuming  to  throw  upon  theni  an  additional  light 
by  any  special  observations. 

Although  the  Rhizopoda  are  a  group  of  which  the  sea 
harbours  the  greatest  variety,  as  well  as  the  most  beautiful 
forms,  yet  are  those  which  tind  a  habitation  in  the  fresh 
waters  far  from  being  without  their  interest — nay,  few  other 
animal  groups  have  of  late  awakened  more  lively  attention. 
Therefore  such  a  communication  as  the  present — even  though 
it  but  humbly  essays  to  bring  to  notice  some  tyjws  which 
seem  rarely  or  not  before  to  have  met  observation  in  the  fresh 
water,  without  being  able  to  add  to  our  knowledge  in  a 
physiological  point  of  view  as  regards  these  lowly  beings — 
may  not,  perhaps,  be  wholly  destitute  of  value  or  interest. 

Such,  indeed,  is  the  frequency  with  which  certain  fresh- 
water forms  are  met  with,  that  no  observer  wiih  the  micro- 
scope can  fail  to  be  more  or  less  familiar  with  the  commoner 
species  ;  again  and  again  they  present  themslves,  and,  to  my 
eyes  at  least,  they  seem  again  and  again  ever  recognisable; 

'  TLe  two  folding  coloured  plates  (XVI,  XVII)  illuBlraliug  ihii  JNtpcr, 
will  uppcur  ia  October  wiib  the  rest  of  tbe  paper  and  drawings, 
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«nd  this  strikes  me,  indeed,  so  forcibly  that  1,  for  my  part, 
cauDOt  at  all  coincide  with  those  who  hold  the  view  that 
there  is  no  fixity  or  defioitcness  amongst  these  heings,  and 
that  all  the  varied  forms — some  more,  some  less  abundant — 
which  preseikt  themselves  are  hnt  simply  phases  of  one  and 
the  same  protean  rhizopod. 

Such  being  the  views  which  an  at  first  casual,  and  after- 
wards more  special,  examination  of  these  beings  had  impressed 
apon  me,  I  naturally  began  to  think  it  probable  that  the 
types  of  rhizopods  of  the  fresh  wnters  might  not  be  altogether 
confined  to  tlie  ordinary  ones  already  recorded  in  books, 
represented  by  the  genera  DitQugia  and  Arcella,  Euglypha, 
Cyphoderia  and  Trinema,  Gruniia,  &c. ;  and  though  evi- 
dently the  fresh  waters  are  by  no  means  so  rich  in  types  or  in 
individual  forms  as  the  sea,  still  my  look-out  for  novelties 
was  not  altogether  unrewarded. 

The  state  of  knowledge  of  the  structural  and  develop- 
mental affinities  of  the  known  tyjies  is  as  yet  so  imperfect 
that  existent  arrangements  of  this  group  to  be  found  in  books 
are  still  unsatisfactory.  This  circumstance  renders  it  a 
matter  of  difficulty  in  bringing  forward  the  following  new  or 
little-known  forms,  to  determine  exactly  with  which  to 
begin,  although  these,  indeed,  may  hardly  exceed  a  dozen. 
Still  they  demand  several  new  genera  for  their  reception. 
The  comparative  fewness  of  generic  types  in  the  fresh  waters 
renders  the  intervals  between  them  seemingly  wider  than 
if  the  species  were  as  numerous  as  those  of  certain  marine 
groups.  The  sequence  in  which  I  shall  put  them  before 
those  who  take  an  interest  iu  such  forms  is,  therefore,  a 
matter  of  the  less  importance.  I  shall  then  commence  with 
two  forms  which  come  the  closest  to  the  marine  '  Kadiolaria' 
of  Haeckel,  by  reason  of  possessing  solid  parts  or  skeleton' 
(for  noue  of  them  actually  belong  to  that  extensive  group,  so 
lavishly  rich  in  marvellously  beautiful  forms,  by  reason  of 
the  absence  of  the  seemingly  all-important  part  of  the  organi- 
zation— the  '  central  capsule'),  and  then  I  shall  pass  on  to 
ether  '  shell-less '  forms  more  approximating  to  the  ordinary 
Actinophrys,  leaving  for  the  latter  part  of  this  communication 
fhe  consideration  of  another  series  showing  affinities  rather 
in  the  direction  of  the  Giomidse  and  of  the  DiiHugite.  I 
shall  first  venture  to  offer  some  remarks  on  the  forms  as  they 
thus  present  themselves,  and  defer  special  generic  and 
specific  descriptions  to  the  end  of  my  communication. 


Haeckel,  '  Die  Rudiolarien  (Itbizopoda  radiaria)',  pp.  S5,  69,  343. 
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deanthocyttia  Pertyana,  sp.  nov.     (PI.  XVI,  fig.  1.) 

Acting  on  the  plan  nllutterl  to,  the  first  that  presents  itself 
is  a.  little  rhizopod  lately  detected  by  me,  one  amongst  the 
Dioat  minute,  but  one,  at  the  same  time,  seemingly  very  well 
marked.  It  iloes  not,  however,  demand  a  new  genus  for  its 
reeeption,  as  it  falls,  as  will  be  seen — in  my  opinion,  at  least, 
as  a  new  specirs — uniler  the  genus  Acanihucystia  (Carter).' 
But  whibt  this  is  the  base,  there  is  just  a  possibility,  indeed) 
that  OUT  form  may  be  really  iilenticul  with  one  of  Perty's, 
and  referred  by  him  to  Aciinophrys  under  the  name  of 
Actinophrys  bremcirrhis,^  but  the  data  given  by  that  observer 
being  scanty,  and  the  figure  not  sufficiently  explanatory,  this 
must  remain  somewhat  a  matter  of  doubt.  But  ihnt  the 
present  form  can  be  identical  with  Perty's  is,  after  all,  not 
at  all  likely,  though  {Kissible,  inasmuch  as  Clapar^de  and 
Lachmann  quote  a  form,  which  they  refer  to  Aciinophrys, 
brevidrrhtB  (Perty),  as  common  about  Berlin;*  and  it  is 
hardly  likely  that  the  whole  three  observers  would  have 
fallen  into  the  error  of  taking  the  present  form  as  belonging 
to  Actinophrys  at  all. 

Before,  however,  drawing  more  special  attention  to  Perty'a 
form,  or  that  forming  the  subject  of  this  communication,  it 
will  be  advisable  to  allude  to  Carter's  genus  Acanthocystis, 
thereupon  to  describe  my  animal,  and  afterwards  to  compare 
it  with  that  of  Perty, 

The  type  of  Carter's  genus  is  Acanthocysfis  turfacea,  a 
form  not  uncommon  in  our  moor  pools,  though  never  abun- 
dant. At  a  first  glance,  and  under  a  moderate  power,  it 
might  be  taken  for  a  green  Actinophrys,  as  the  long  spines, 
standing  out  from  the  circumference  of  the  globose  body, 
look  like  pseudopodia,  but  a  closer  examination  reveals  that 
these  are  rigid,  deciduous,  discoid  at  the  base,  and  bifid  at 
the  apex,  and  I  am  disposed  to  agree  with  Carter  that 
they  seem  tubular.  They  ordinarily  occur  of  two  distinct 
lengths,  one  set  of  these  being  long  and  averaging  in  length 
more  than  the  diameter  of  the  body,  the  other  set  short  and 
hardly  averaging  a  third  of  the  length  of  the  longer  ones. 
The  periphery  of  the  body  seems  to  he  covered  by  a  stratum 
of  short,  somewhat  curved  spiculn,  held  together  in  some  not 
readily  perceived  manner  into  what  Carter  called  a  '  lorica,' 
and  enclosing  the  sarcode  body.  The  pseuflopodia  stand 
forth  in  all  directions,  of  necessity  issuing  from  amongst  the 
'  '  iniialB  of  Natural  Hiatorj,'  3rd  Ser.,  vol.  xlii,  p.  36. 
'  ■  Zur  Keiintnias  kleiiitler  LebeiiaformEn,"  p.  169,  t.  viii,  Bg.  7. 
'  '  SiudM  sar  let  lufusoires  ei  les  Kiiisopodes,'  p.  460. 
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Ley  are  very  Blender,  filiform,  hy alioe,  occasiotially 
sbowing  minute  granules,  and  are  in  length  rather  more 
than  twice  that  of  the  longer  set  of  spines.  It  is,  however, 
80  fiir  as  my  experience  of  this  form  goes,  rare  to  fiud  this 
creature  with  the  pseudopodia  extended;  possibly,  however, 
the  specimens  naay  require  to  be  some  time  at  rest  upon  the 
slide  to  induce  them  to  project  their  pseudopodia,  or  it  may 
require  some  happy  combination  of  circumstances,  as  regards 
the  illumination,  to  bring  to  view  objects  of  so  great  tenuity 
and  often  of  considerable  transparency.  The  sarcode  body 
is  almost  always  more  or  less  densely  loaded  with  chloro- 
phyll-corpuscles, sometimes  amyliiceous-looking  granules, 
besides  those  colourless  granules  always  noticeable  in  the 
fihizopoda.    I  caimot  say  that  I  have  been  able  to  perceive  9. 

[nucleus,  the  existence  of  which  is  queried  by  Carter,  neither 
fcave  Iseencontraclile  vesicles,  and  I  imagine  the  temporary, 
:9Dmewhat  conical  projections  of  the  'lorica,'  adverted  to 
by  Carter,  may  be  due  rather  to  mechanical  disturbances  of  the 
glubul&r  form  than  to  the  action  from  within  of  any  such 
pulsating  movement. 

In  connection  with  the  Acanfhocystis  turfacea,  I  have 
noticed  a  somewhat  remarkable  circumstance,  which  is,  per- 
haps,  sufficiently  curious  to  warrant  description.  What  I 
allude  to  is  its  becoming,  in  some  unexplained  way,  the  nidua 
for  the  development  of  the  ova  of  a  minute  unascertained 
rotatorian,  and  1  have  noticed  this  circumstance  sufficiently 
often  to  show  that  it  can  hardly  be  considered  as  exceptional 
or  unusual.  One  sees  un  Acanthocystis  with  a  portion  cf  the 
green  body-matter  stilt  normal  and  healthy,  and  the  rest  ot  the 
space  occupied  by  one  or  two  colourless  ova,  or  considerably 
more  frequently  one  sees  three  such  ova,  and  then  the  whole 
or  nearly  the  whole  of  the  body-matter  of  the  Acanthocysiis 
Tauished.  At  first  glance  this  might  be  thought  to  look 
like  a  developmental  state  of  the  rhizopod  itself.  But  on 
watching  one  showing  this  condition,  before  many  hours  one 
may  see  the  beginning  of  life  in  one  of  the  ova  before  the 
rest  J  with  amazement  one  Watches,  and  presently  there 
shapes  itself  out,  not  a  young  rhizopod,  but  a  little  rotato- 
xian  (not  unlike  a  Munolabis).  By  degrees  the  young  animal 
isumes  more  and  more  of  a  definite  figure,  and,  like  all 
'oung  rotatoria  just  ready  to  leave  the  egg,  seemingly  very 
inpatient  of  confinement.  By  repeated  knocking  and  shoving 
lieadforemost  against  the  wall  of  the  ovum,  it  ultimately 
succeeds  in  bursting  the  shell,  and  so  it  reaches  to  the  cavity 
of  the  Acanthocysiis.  But  it  is  still  in  prison  there.  Its 
aKTTOw  bounds,  although  soon,  perhaps,  likely  to  have  the 


companioaebip  of  a  couple  more  of  its  own  species  about  to 
be  born,  would  by  no  means  satisfy  ils  roving  propensities. 
Now,  the  circumferential  spicules  of  the  Acaiithocystia  cohere 
in  some  way  into  a  tou^rh  strung  stratum,  making  a.  kind  of 
integument,  which  only  gives  way  upon  force  by  an  irregular 
rent.  One  meets  such  remains  of  defunct  examples  of 
Acanthocystis  now  and  again.  Our  young  rotatorian  now 
repeatedly  dashes  headlong  against  this  remaining  barrier 
between  him  and  freedom.  Well  done!  little  fellow!  he 
has  burst  his  prison-walU  and  swims  away  rejoicing,  and 
already  begins  bo  pick  up  his  *  crumbs'  in  the  ocean  (to  him) 
upon  the  slide.  I  presume  we  must  regard  the  rotatorian  as 
wholly  a  usvirper  here — ^iu  a  great  measure,  a  parasite.  Can 
the  germ  of  the  rotatorian  grow  at  theexpense  of  the  material 
of  the  body-mass  of  the  rhizopod,  which  evidently  vanishes 
to  have  ils  space  occupied  by  the  former?  Only  when  there 
are  three,  however,  does  it  ordinarily  all  disappear.  How  do 
the  ova  originally  come  there  ?  How  can  the  mother-rota- 
torian  deposit  her  ova,  ichneumon -like,  within  the  ill-fated 
Acanthocystis,  for  the  '  lorica'  of  Carter  seems  intact  ? 

This  genus  differs  from  Actinophrys  in  the  possession  of  a 
skeleton,  from  Clathrnlina^  in  the  possession  of  two  distinct 
kinds  of  loose  portions  of  the  skeleton,  and  not  a  hollow 
perforate  globe ;  nor  can  such  a  type  be  referred  to  any  of  the 
marine  genera  of  Haeckel,  owing  to  the  absence  of  the  all- 
important  character — the  possession  of  a  '  central  capsule.' 
In  fact.  Carter  had  no  other  alternative  tlian  to  make  a 
distinct  genus  for  his  Acanthocystis  iurfacea,  which  species 
has  hitherto  been  the  only  one  known,  and  hence  the  type  of 
the  genus. 

It  may  not,  therefore,  he  without  interest  to  draw  atten- 
tion to  a  second  form  in  a  genus  which,  while  it  is  shut  out 
from  the  marine  forms,  has  no  very  immediate  relative  in  the 
fresh  waters,  at  least  so  far  as  the  characters  to  be  drawn 
from  the  skeleton  are  concenied. 

The  form,  of  which  I  now  venture  to  refer  to  a  rough 
sketch,  fig.  1,  has  occurred  to  me  in  one  or  two  places  only, 
near  CarrigMountain.Wicklow,  and  at  first  glance  I  took  it  for 
apossible  rotatorian  ovum;  for,  until  1  made  a  second  gathering 
from  the  same  source,  presenting  a  greater  number  of  ex- 
amples, I  had  not  the  good  fortune  to  hnd  a  specimen  with 
the  pseudopodia  extended.  But  a  brief  inspection  even  of 
specimens  not  exhibiting  the  pseudopodia  satisfied  myself 
that  it  was  no  ovum  1  hud  before  me,  but  a  true  rhizopod. 
'  Cieukowaki,  in  '  Scliullie'a  Arcliiv  fur  Mlkroskopisolie  Ajiatoinie,'  Bil.  iii, 
Heftiii,  p.  311. 1867. 
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In  the  first  place,  I  Qoticed  that  the  shorl,  steader,  tapering 
and  poiuted  rays  were  not  always  vertical,  but  lying  in 
various  directions.  I  saw  too,  shortly,  in  some  specimens, 
thai  they  were  readily  shed,  and  then  that  they  were  capitate 
at  the  lower  end.  A  little  more  pressure,  and  the  little, 
short,  slender,  peripheral  bodies  became  evident  and  readily 
removable.  All  this  could  not  happen  were  this  body  a 
Totaturian  egg.  In  fact,  without  any  hesitation,  I  felt  satis- 
fied I  )iad  before  me  a  new  form  referable  to  Carter's  genus 
Acanthocystisjwhich  diagnosis  was  fully  confirmed  on  finding 
examples  fully  displaying  pseudopodia,  I  could  never  see 
any  trace  of  either  '  nucleus'  or  vacuole.  It,  of  course,  struck 
me  that  this  form  might  have  been  previously  encountered, 
and  that  there  was  a  possibility  of  the  spines  being  taken  for 
pseudopodia,  which  they,  no  doubt,  at  first  resemble,  and  on 
reference  to  Perty's  work  a  form  presents  itself,  as  has  been  men- 
tioned (1.  c),  with  which  this  may  possibly  be  really  identical, 
though  I  fear  the  data  afforded  are  by  no  means  sufficient  to 
decide  this  point.  But  if  my  form  is,  in  fact,  Perty's 
Actinophrys  brevidrrht's,  nothing  can  be  more  certain  than 
that  he  has  misapprehended  the  characters  presented,  and 
that  for  a  time,  like  mjself,  having  seen  only  specimens  with 
the  pseudopodia  not  extended,  he  has  mistaken  the  spines  for 
pseudopodia.  A  further  ground,  too,  is  given  to  this  assump- 
tion by  his  figure  sliomng  some  of  the  rays  (not  to  call  them 
either  spines  or  pseudopodia)  as  variously  directed,  not  truly 
vertical.  My  form  has,  moreover,  greenish  contents,  though 
I  have  not  seen  any  of  so  great  depth  of  colour  as  in  A.  tur- 
facea.  But  he  gives  no  good  indication  of  the  peripheral 
spicules  in  his  drawing.  Be  this  as  it  may,  I  feel  satisfied 
that  my  animal  finds  its  true  place  in  the  genus  Acantho- 
cystis,  and  as  commemorative  of  Perty's  labours,  I  have  plea- 
sure in  naming  this  little  form  Acanthocyalis  Pertyana, 

Raphidiophryg  tiridit,  gen.  et  sp.  nov.     (PI.  XVI,  fig.  2.j 

On  the  occasion  of  my  first  chronicling  in  the  "  Minutes  of 
the  Dublin  Microscopical  Club"  the  discovery  of  this  fine 
xhizopod,  one  of  the 'most  noble,  probably,  to  be  found  in  fresh 
water,  I  designated  it  as  of  a  type  roughly  definable  as  an 
Actinophrys  plus  spicula.  But  it  is  actually  of  a  structure 
more  difi'eren tinted  in  some  respects  than  that  expression 
I  would  convey,  for  if  we  would  imagine  an  Actinophrys 
*ely  studded  at  its  periphery  by  some  unknown  agency 
1  a  multitude  of  such  acicular  spicula  as  occur  in  this 
species,  we  should  have  something  like  it,  it  is  true,  but 
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we  Ehoiild  slill  have  to  ima^ne  a  further  amount  of  diSe- 
rentiaiion  effected  iij  the  body -structure  before  a  type  would 
be  produced  similar  to  that  now  under  considerKtion.  Kay, 
if  we  could  even  Conceive  some  fairy  power  able  to  effect  both 
such  imaginary  alterations,  there  h  no  known  Attinophrys, 
even  so  quHsi-generically  transformed,  that  would  deceive 
any  one  who  had  seeu  our  form  as  to  its  being  exactly  the 
same  species — thai  is,  there  is  no  Actinophrys  that  ofiera  a 
basis  for  the  fanciful  manufacture  which  I  have  suppoaed  of 
one  and  the  same  thing;  for,  even  imagining  it  carried  out, 
we  should  have  but  a  pretence  of  a  new  and  distinct 
Raphidiophrys  —  not  anything  to  be  mistaken  for  our 
Raphidiophrys  viridis.     But  away  with  fancy. 

I  have  taken  up  this  form  nest  after  the  foregoing  Acan- 
ehocystis,  because  by  the  possession  of  spicula,  though  but 
of  one  kind,  it  seems,  like  it,  very  closely  to  approximate  to 
the  marine  Radiolaria ;  like  Acanthocystis,  however,  it  wants 
any  trace  of  a  '  central  capsule.*  If,  indeed,  it  possessed 
that  organ,  I  do  not  see  any  character  which  would  exclude 
it  from  the  marine  genus  Sphierozoum  [Meyen),  Haeckel. 

In  endeavouring  to  convey  a  general  idea  of  our  form 
(PI,  XVI,  fig.  2),  for  its  exact  generic  and  specific  descrip- 
tion I  shall,  as  before,  defer  to  the  end  of  my  communication, 
it  may,  perhaps,  be  better  that  I  proceed,  as  it  were,  from 
within  outwards. 

In  the  fiisi.  place,  then,  we  have  a  variable  number,  say 
from  one  to  a  dozen  or  more,  of  balls  of  pellucid  sarcode 
matter,  about  -j^  of  an  inch  in  diameter,  of  definite  outline, 
not  containing  any  nucleus  (that  I  can  detect),  but  each 
bearing  just  under  the  periphery  a  dense  stratum  of  somewhat 
large  chlorophyll-granules,  leaving  the  centre  of  the  globes 
free.  These  globular,  definitely  bounded  masses  of  sarcode, 
each  so  enclosing  its  stratum  of  chlorophyll -granules,  are  (in 
the  next  place)  surrounded  by  a  common  investmentof  a  more 
cloudy,  very  pale,  or  slightly  buff-coloured  sarcode  matter, 
and  of  a  mure  changeable  character.  Occasionally  one  meets, 
but  rarely,  however,  examples  with  but  a  single  central  globe, 
and,  indeed,  those  with  two  or  three  only  are  uncommon; 
some  six  or  eight  are  more  frequent,  anS  such  examples  are 
quite  large  enough  to  be  visible  to  the  naked  eye.  One  meets 
some  sometimes  of  very  considerable  size  with  comparatively 
numerous  globes.  Proceeding  outwards,  we  find  that,  im- 
mersed in  this  general  sarcode  envelope,  are  contained  an 
immense  number  of  very  slender,  hyaline,  a cicul a r,  siliceous 
spicula,  acute  at  each  end.  These  are  numerous  beyond 
all  computation,  and  so  densely  croivded  that  they  do  not 
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indtvidiially  occupy  aay  definite  direction,  but  are  found 
tossed  about,  as  it  were,  reminding  one  oi  a  loosely  tumbled- 
up  heap  of  pins  (without  he:ids,  however,  and  pointed  at 
each  end).  These  never  encroach  inlo  the  siibstunce  of 
the  inner  globes.  Emunating  from  amougst  these  spicula, 
lastly,  proteed  in  every  direction  very  numerous,  closely-set 
pseudopodia,  which  are  exceedingly  long  und  quite  straight, 
of  immeasurable  tenuity,  quite  hyaline,  and  not  seemingly 
carrying  granules.  The  up^icily  of  the  outer  strntuui,  wiih 
its  abumiantly  crowded  spicula,  along  with  the  great  fine- 
ness of  the  pseudiipodia,  together  prevent  our  miiking  out 
whether  the  latter  take  their  origin  from  the  inner  globes  or 
from  the  outer  stratum.  1  imagine,  however,  so  far  as  I  cati 
see,  as  well  as  from  analogy  of  a  form  hereafter  to  be  drawn 
attention  to,  that  they  proceed  from  the  contained  inner 
globes  directly  through  the  oriter  stratum. 

I  have  said  that  the  spicula  do  not  assume  any  definite 
position,  but  this  is  hardly  always  eoriect,  for  shortly  after  a 
epecimeu  of  this  form  is  placed  upon  a  slide  for  examination, 
and  after  it  begins,  as  it  were,  to  recover  the  shock  of  the 
transference,  certain  of  the  external  spicula  do  begin  to 
assume  a  more  vertical  or  radial  position,  especially  subjacent 
to  certain  of  the  pscudopodia.  Along  these  they  become 
crowiled  and  lie  np  against  them,  forming  around  each  of 
such  a  somewhat  conical  aggiegation.  They  thus  form  a 
kind  of  iuvolucrum  (so  to  speak)  to  the  pseudupodium  which 
they  invest,  of  an  elongate-triangular  outline,  trom  the  apex 
of  which  pnijects  the  pseudopodium  afar  into  the  water. 
Not  all  the  pseudopodia  become  so  notably  surrounded  by 
these  clusters  of  spicula,  but  only  a  number,  distributed  at 
flomewhat  even  distances,  presejit  this  appearance,  whilst  the 
majority  start  off  from  the  outer  periphery  of  the  rhizupod, 
from  amongst  the  general  crowd  of  spicula,  without  becoming 
specially  surrounded  by  a  cluster  of  them.  Such  a  descrip- 
tion would  seem  to  attribute  to  the  spicula  au  independent 
power  of  change  of  location  and  of  mode  of  arrangement; 
but  although,  in  watching  an  example  of  this  rhizupod  as  it 
expands  and  gradually  assumes  its  characteristic  appearance 
□nder  the  microscope,  it  would  almost  seem  as  if  some  out  of 
the  dense  mass  of  spicula  spontaneously  underwent  a  certain 
amount  of  arrangement  as  described,  this,  however,  must  be 
of  course  attributed  to  the  mobility  of  the  sarcode  matrix 
itself  fonninj;  the  outer  stratum  in  which  they  are  imbedded 
causing  them  passively  to  yield  to  its  outward  changes  of 
figure.  It  must  be  this  outer  stratum  of  soft  sarcode 
which,  by  sending  out  long  conical  projections  around  ceitain 
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pseutlopodia,  cnuses  the  spiciila  to  assume  a  pomtion  with 
their  length  lying  in  the  direction  of  the  very  gentle  force 
produced  by  their  gradual  elongation. 

I  should  mention  that  this  is  a  very  fragile  and,  during 
manipulation,  easily  distorted  organism ;  under  even  a  slight 
pressure  the  outline  of  the  inner  balls  gets  lost  or  even 
broken,  and  the  chlorophyll-granules,  outer  stratum,  spicula 
and  all,  become  confused  inio  one  indistinguishable  mass; 
it  therefore  requires  some  care  to  place  one  of  these  under 
the  microscope  for  due  examination,  and  it  should  be  guarded 
from  too  great  pressure,  and  allowed  to  remain  on  t)ie  slide 
for  a  little  to  enable  it  to  recover  the  shock  sustained  by  its 
removal  from  the  water;  and  often  one  finds,  with  all  care, 
that  a  number  of  the  spicula  will  be  shed,  without,  how- 
ever, otherwise  injuring  the  specimen. 

The  spicula  of  this  rhieopod  are  not  esactly  either  fust- 
form  or  cylindrical,  but  rather  seem  to  present  one  side  more 
curved  than  the  other.  They  are  not,  however,  at  all  falcate, 
but  straight  and  pointed  at  each  end;  yet  in  conveying  an 
idea  of  their  shape  it  may  possibly  assist  some  to  say  they 
present  an  outline  somewhat  like  the  straight  cells  of  the 
minute  alga,  Anltetrodeitnua  falcatus.  They  do  not  seem 
at  all  to  be  hollow,  thus  unlike  the  "spines"  of  Acantho- 
cyatis  turfacoa,  and  they  resist  the  action  of  strong  acid. 

The  pseudopodia,  on  the  most  careful  scrutiny,  do  not,  at 
least  to  my  eyes,  show  any  trace  of  a  current ;  they  are 
colourless  and  rigid,  never  coalescing  one  with  another. 
The  chlorophyll-granules  in  some  specimens  I  have  examined 
have  shown  very  much  of  a  starchy  appearance ;  I  regret 
that  I  have  not  yet  made  the  experiment  of  adding  sulphuric 
acid  and  iodine. 

From  finding  examples  with  one  hollow-globular,  central 
mass  only,  though  uncommonly,  and  others  with  various,  up 
to  considerable  numbers,  it  is  readily  conceivable  that  these 
must  increase  in  number,  and  the  group  thus  enlarge  in  size, 
by  the  repeated  division  of  the  central  balls.  And,  in  fact, 
I  have  taken  specimens  in  which  some  of  these  balls  were 
Btill  held  together  by  broad  sarcode  processes  or  by  a  single 
narrow  isthmus-like  connection,  some  of  the  chlorophyll- 
granules  occupying  the  space  intervening ;  sometimes  these 
families  themselves  cohere  into  compound  clusters,  seemingly 
associated  by  a  union  of  the  pseudopodia,  thus  forming  com- 
paratively large  groups ;  perhaps,  rather,  this  may  be  the 
result  of  a  separation  of  the  larger  groups  into  smaller,  each 
retaining  a  share  of  the  large  balls  and  of  the  outer  investing 
etratum,  with  its  spicula.    Except  when  so  injured  by  pres- 
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reure  or  fiuch  accident,  the  chlorophyll-granules  do  not  extend 
beyond  the  boundary  of  the  inner  balls, 
I  regret  to  say  I  have  Dot  found  any  other  indication  of  a 
reproductive  process,  nor  have  I  ever  seen  any  trace  of  incepted 
food,  though  I  have  taken  specimens  at  all  seasons  of  the 
year. 

This  must  be  accounted  a  rare  form  ;  the  dislinct  situations 
in  Co.  Wicklow,  in  which  I  have  found  it,  are,  perhaps,  not  as 
many  as  six,  and  the  individual  pools  not  quite  twice  that 
number,  yet  in  some  of  these  I  almost  think  I  should  hardly 
fail  to  get  examples,  with  perseverance,  at  any  season.  But 
although  thus  seemingly  restricted  to  sjiots,  and  never 
abundant,  I  fancy  this  tine  form  may  be  more  widely  dis- 
tributed than  we  imagine,  fur  only  the  other  day  I  saw  at 
I  least  two  examples  from  near  Glengariff,  hut  they  were  poor 
ones.  A  large  example,  with  a  little  experience,  can  be  seen 
by  the  unassisted  eye,  like  a  greyish^eeu  dot,  almost  as  large 
■s  some  specimens  of  Actitioaphisrium  Eichhornii. 
I  shall  again  advert  to  this  organism  and  its  position  in  a 
future  part  of  this  communication. 


Cystophryu  Haeclieliana  (PI.  XVIT,  figs,  1  and  2).  and 
C.  oculea,  gen.  et  sp.  nov.  ffig.  5.) 
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The  next  type,  which  presents  itself  under  two  forms,  is 
destitute  of  the  hard  parts  characterising  the  two  preceding, 
and  thus  recedes  further  in  that  regard  from  the  true  Badiolaria 
of  Haeckel;  but,  though  wanting  in  anything  which  might  be 
called  skeleton,  there  is  a  part  of  the  organization  presented 
which  calls  to  mind  the  '  yellow  cells'  pervading  the  majority 
of  that  great  group,  so  rich  in  multitudinous  forms.  But 
ivbilst  there  is  seemingly  a  community  of  characters  in  the 
two  rhizopods  now  to  be  drawn  attention  to,  I  am  not,  indeed, 
myself  yet  quite  satisfied  that  they  ought  truly  to  he  regarded 
as  congeneric,  owing  to  the  seemingly  diverse  character  of  their 
pseudopodia,  but  still,  for  the  present  at  least,  it  is  desirable 
to  leave  them  together.  As  in  the  previous  instance,  I 
defer  to  the  latter  part  of  this  communication  the  special 
generic  and  specific  descriptions  of  the  forms  drawn  attention 
to,  giving  for  the  present  merely  a  few  cursory  remarks  upon 
"lem. 

1  shall  first  advert  to  the  form  which  I  first  met  with, 
tbongh,  as  experience  has  shown,  it  is  greatlv  the  more  rare. 

The  rhizopod  which  I  have  named  Cyiiophrys  Haeckeliana 
(PI.  XVII,  fig.  1),  is  of  an  irregular,  though  normally  of  a 
roundbh  figure,  possessing,  immersed  in  the  body-mass,  a 
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jiuniber  (often  very  great),  of  spherical  cells.wilh  dense  granular 
conteiils  enclosed  in  a  Bpecinl  wall,andeacli  with  a  nucleus  and 
nucleolus,  these  cells  forming  a  subglobose  internal  cluster  ; 
they,  however,  sometimes  are  more  or  less  scatlered,  and  even 
separHted  inlo  minor  groups.  These  central  cells  are  pretly 
much  of  equal  pize,  thoui^h  occasioiinlly  afew  somewhat  smaller 
or  larger  than  the  average — about  1-1700  of  an  inch — present 
themselves.  The  nucleus  appears  to  be  usually,  if  not  always, 
excentric,  with  an  excentric  nucleolus;  hut  the  nucleus  is 
sometimes  not  evident,  most  probably  owing  either  to  the 
cell-contents  being  loo  thick  and  dense  to  admit  of  its  being 
seen  through,  or  to  its  being  tunieil  away  from  that  side  which 
is  towarils  the  observer.  The  nucleus  appears  of  a  lisht 
colour,  and  with  a  very  delicate  boundary,  and  the  nucleolus 
shows  itself  as  a  somewhat  darker  dot  therein  posed  some- 
what to  one  side.  The  general  cell-contents  are  of  a  granular 
appearance,  and  of  a  grevish-hlue  lint,  very  like  that  of  the 
BO  called  'nucleus'  in  Amosba,  Difflugin,  &c.  &c.  The 
cell-wnll  is  thin  and  sharply  defined,  and  presenting  a 
somewhat  yellowish  tint;  the  contents  not  unfrequeuily  are 
seen  considerably  receded  from  the  wall,  and  possess  a 
smooth  boundary  or  outline.  Self-division  of  the  contents 
takes  place  by  a  complete  fission  into  two  within  the  outer 
wall,  and  often  in  such  a  stage  a  nucleus  is  to  be  seen  in 
both  parts  of  the  so-divided  moiher-cell ;  but  I  cannot  say 
what  becomes  of  the  parent  cell-wall  ujwn  the  young  cells 
attaining  full  form,  nur  whether  they  acquire  a  special  cell- 
wall  ere  they  should  in  any  way  become  denuded  of  the 
mother-cell-wall.  The  sarcude  mass  enveloping  ihe  cells  is  of 
a  very  great  tenuity  and  very  delicate,  hence  the  covering- 
glass,  in  order  to  preserve  so  fru;^le  an  organism  for  due 
examination,  requires  to  be  kept  from  bearing  too  heavily 
upon  it,  by  being  let  down  upon  a  piece  of  thin  glass,  or 
some  such  mode  of  delence  adopted,  or  by  placing  the  dip  in 
an  animalcule-cage,  when  the  amount  of  pressure  is  thus 
under  control.  Kmanating  from  this  delicate  sarcude  mass 
the  pscudopodia  pnijecl  to  a  greater  or  less  extent  inlo  the 
surrounding  water;  these  sometimes  attain  a  consiilerahls 
length,  pmbably  twice  the  diameter  of  the  body  or  more, 
and  are  then  fewer  in  number  llian  when  they  are  moie 
shortly  projecled,  and  sometimes  do  not  radiate  in  all  direc- 
tions ;  they  are  sometimes  rather  short,  and  then  more 
numerous,  and  then  usually  radiate  more  or  less  copiously 
all  round.  They  are  slender  and  pellucid,  and  mostly  branch 
iu  a  more  or  less  irregular  and  subarborescent  manner, 
becoming  also  not  uufrequently  mutually  incorporated  here 
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and  there  in  a  rtticulose  manner.  The  branching  takes  place 
mostly  near  the  base,  but  sometimes  one  presents  a  somewhat 
tufted  appearance  near  the  upper  extremity.  Ahboiigh  very 
slender  and  colourless,  the  psemlopodia  sometimes  show  dis- 
tinctly the  passage  of  very  minute  j;Tiinules,  and  occasionally 
show  alight  proluberames  or  expansions  at  various  points 
along  iheir  length.  All  these  characters  I  have  tried  to 
portray  in  the  figure  (PI.  XVII,  fig.  2).  Their  motion  or 
change  of  form  is  ordinarily  slow  and  somewhat  languid,  but 
is  constant,  for,  although  persistent  loukiiig  at  them  in  an 
endeavour  to  trace  their  clianges  step  by  step  is  a  draft  on 
one's  patience,  still,  upon  a  few  moments'  suspension  of  obser- 
TBtion  of  them,  and  on  again  viewing  them,  very  perceptible 
lAhanges  will  have  been  seen  to  have  taken  place,  not  only  in 
the  branching  and  extension  of  the  pseudopodia,  but  also  in 
the  mutual  disposition  of  the  group  ot  central  cells.  But  it 
.certainly  takes  some  amount  of  protracted  observation  to 
Jierceiveall  this—that  is,  ihe  modifications  of  form  character- 
latic  of  the  rhizopoduus  nature.  However,  the  presence  of 
ibreign  bodies  entangled  in  the  substance  is  not  uncommon,  in 
this  respect  unlike  Kaphidiophrys,  in  whose  substance  never 
yet  any  foreign  bodies  presented  themselves. 

Bui  if  the  slowness  of  the  motion  or  change  of  figure  of 
the  pseudopodia  should  at  all  raise  a  doubt  that  we  had  a  true 
rhizopod  before  us,  and  not  actually  some  vegetable  produc- 
tion which  the  cells  might  call  to  mind,  the  encompassing  of 
•O  unusual  anil  so  comparatively  unmanageable  a.  subject  of 
Rttack  as  a  portion  of  a  fibre  of  wool  by  a  fine  specimen  of 
this  noteworthy  form,  which  I  witnessed,  would  settle  the 
point.  A  tibre  of  wool  happened  to  be  in  the  dip  made  from 
the  gathering^ud  presented  itself  upon  the  slidi^,  and  in  close 
contiguity  to  it  a  large  specimen  of  this  new  form,  copiously 
filled  with  the  central  cells,  and  abundantly  spreading  forth 
its  pseudopodia,  not  quite  so  much  so,  however,  as  iu  other 
specimens  1  had  seen.  Hy  degrees,  I  think  more  by  acci- 
dent due  to  some  external  force,  probably  exerted  by  myself 
in  slightly  modifying  the  position  of  the  covering -glass,  the 
rhizopod  and  the  wool  came  into  contact.  I  waited  with 
curiosity  to  see  what  it  might  do.  The  rhizopod  first  sptead 
itself  down  along  the  wool,  and  the  central  cells,  in  plare  of 
forming  a  rounded  cluster  as  at  first,  became  distributed  in  & 
crowded  drawn-nut  series.  Meantime  the  pseudopociia  by 
degrees  began  to  disappear  along  the  sides,  but  to  present 
themselves  in  increased  force  upwards  and  downwards  along 
the  wool,  as  it  were  seemingly  mooring  the  rhizopod  to  the 
wool.     Presently  these  reached  quite  up  to  one  end  of  the 
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wool,  and  the  sarcode  mass  seemed  to  follow,  until  (inallf  the 
wool  was  wholly  covered  by  it  at  one  end,  the  mooring 
pseiidopodia  disappearing  at  each  end,  whilst  the  general 
Barcode  seemed  to  become  stretched  so  as  to  envelope  the 
wool.  Aa  the  animal  became  thus  extended  along  the  fibre 
of  wool  which  it  had  thus  to  a  great  extent  incepted,  it, 
of  course,  became  somewhat  more  tense,  and  hence  the  wool 
took  a  curved  or  bowed  figure,  and  the  sarcode  muss  became 
stretched  straight  across  the  concave  side,  hut  thinly  disposed 
along  the  convex,  which  is  the  state  I  have  tried  to  represent  in 
the  accompanying  drawing  (fig.  2).  During  this  elongation 
of  the  sarcode  mass  the  central  cells,  now  disposed  in  a 
nearly  single  stratum  at  the  upper  and  lower  ends,  or  even 
isolated,  seemed  in  other  jilaces  to  have  become  extruded 
beyond  the  outline  of  the  sarcode  body.  But,  though  seem- 
ingly thus  expelled,  they  did  not  separate;  and  I  conclude 
that  they  must  have  been  removeii  beyond  a  certain  region 
only  of  the  sarcode  body,  that  which  presented  the  outline 
whose  tenacity  caused  the  bending  of  the  wool,  and  that  there 
must  have  been  an  outer  stratum  of  a  very  hyaline  character 
and  great  tenuity  which  was  able  to  retain  the  so  partially 
extruded  central  cells  from  becoming  wholly  cast  off.  How- 
ever inert,  then,  this  organism  when  first  detected  under  the 
microscope,  and  however  great  resemblance  to  some  vegetable 
form  which  it  might  present  under  a  low  power  which  might 
not  reveal  the  existence  of  the  pseudopo<]ia — nay,  hardly  even 
render  it  very  discernible,  without  some  practice,  from  some 
of  the  ProtococcaceouB  forms  which  presented  themselves  in 
most  of  the  gatherings  in  which  this  form  was  found — yet 
such  an  observation  as  that  detailed  demonstrates  that  this  is 
really  a  rhizopod,  and  the  amount  of  energy  displayed  after 
coming  into  contact  with  the  foreign  body,  as  compared  with 
its  ordinary  comparatively  inert  state,  was  very  curious  to  see. 
1  had,  however,  on  the  very  first  occasion  I  detected  this 
form,  quite  satisfied  myself  of  its  true  nature  by  a  prolonged 
observation, 

A  consideration  of  the  characters  of  this  lowly  creature, 
simple  and  few  as  they  may  be,  yet  suggests  affinities  with 
its  allies  not  a  few,  and  those  various ;  and,  in  attempting  to 
draw  attention  to  them,  it  is  a  difficulty  to  what  side  we 
should  first  turn.  Of  course,  it  is  only  amongst  the  naked 
rhizopods,  or  those  destitute  of  a  test,  that,  according  to  re- 
ceived views  of  classificnlion,  we  have  to  look  for  its  imme- 
diate allies.  To  Groniia  our  form  offers  some  resemblance 
in  the  somewhat  branched  and  not  unlrequently  inosculating 
pseudopodia,  but  they  are  far  finer  and  more  slender  ;  there 
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I  is  nothing  at  all  like  the  vigorous  flow  of  the  granules  aloug 
I  th?  pseudopoilia  seen  in  that  geiins,  nor  do  they  reach  any- 
l  thing  like  a  proportional  length  and  size;  in  fdct,  in  our 
form  they  are  very  slender,  and  sometimes  somewhat  silvery 
in  appearance  ;  but,  moreover,  it  differs  from  Gromia,  as  I  need 
hardly  observe,  and  to  speak  of  nothing  else,  in  the  absence 
of   a  test.     With  the  genus    Lieberkiihnia   (Clapar^de   et 
Lachmann),  it  agrees  in  the  absence  of  a  test ;    but  it  differs 
equally  widely  in  the  character  of  the  pseudopodia,  Lieber- 
kiihnia being,  so  to  speak,  a  Gromia  minus  a  test.     In  our 
amntal  the  pseudopodia  emanate  from  all  parts  of  the  body, 
L  from  amongst  the  central  cluster  of  cells,  whereas  in  Lieber- 
B  kuhnia,  notwithstanding  that  the  creature's  body  is  devoid  of 
r  I  test,  the  pseudoirodia  emanate  from  a  given  part  only.     It 
IB  also  very  greatly  larger  than  our  form.     I  have  never  been 
BO  fortunate  as  to  encounter  Lieberkiihnia,  nor  am  I  aware 
that  it  has  been  met  with  by  any  other  than  its  original  dis- 
coverers. 
L       I  have,  however,  very  rarely  met  with  a  form  in  the  fresh 
I-  water,  which  I  would  now  have  little, if  any, doubt  in  regarding 
f  to  be  the  same  as  the  so-called  Amceha  j/or recta  (SchultzeJ.' 
To  the  description  given  by  Schultze  I  have  nothing   to  add, 
save  that,  if  my  identification  be  correct,  this  form  presents 
in   the  granular  mass  of  the  body    an  olive  colour.     With 
Haeckel  I  may  venture,  however,  to  sny  that  I  quite  concur 
in  believing  that  such  a  form  as  this  cannot  possibly  be  re- 
garded as  falling  under  Amceba  ;  without,  however,  knowing, 
as  I  need  not  say,  anything  whatever  practically  of  his  genus 
Frotogenes,  it  is  quite  possible  that    it  may  be  far  better 
called  Protogenes  porrecta,  but  still  I  fancy  there  is  a  con- 
siderable affinity  to  Lieberkiihnia,  notwithstanding  that  ia 
the  porrecta   the  pseudopodia   emanate  from   everywhere  or 
anywhere,  and  not  from  a  single  part  only   of  the  surface  of 
the  body.     Neither  have  yet  shown  a  nucleus  or  contractile 
vacuole.     I  mention  this  form  here,  however,  whilst  likewise 
drawing  attention  to  its  resemblance  to  some  extent  to  our 
new  form,  to  say  that  I  by  no  means  would  regard  the  latter 
BS  the  same  thing  plus  the  cells — that  is,  as  any  state  of 
porrecta  loaded  with  what  might  possibly  be  regarded  as 

>Wproductive  cells.  Whilst  there  is,  no  doubt,  a  resemblance, 
the  mode  of  branching  form  assumed  by  the  pseudopodia  in 
each  ia  sufficiently  characteristically  different,  at  least  to  my 
eyes,  and  as,  I  think,  an  inspection  of  both  Schultze's 
figure  and  that  which  I  have  made  of  my  Cyalaphrys  Haeck- 
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Scbutlie,  '  Ucbcr  deti  Orgiinismus  drr  Foljllmlumicu,'  p.  8,  t.  \ 
;  PrilcUard.  '  lufusoria,'  p.  551),  pi.  sii,  fig,  3. 
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eliana  will  sufficiently  indicate.  Hardly  anything  c%n  be 
prettier  than  the  gradual  expansion,  under  one's  eye,  of  an 
exoniple  of  (he  form  referahle  to  Schultze's  A.  porrecta,  pre- 
senting itself  first  us  a  little  Khiipetefiia  sarcode-lump,  and  then 
extending  into  a  wide-spreading,  reticulosf ,  densely  ramifying 
combination  of  several  little  trees,  under  a  higher  power  quite 
filh'ng  the  field  of  view. 

From  the  naked  forma  represented  by  the  more  familiar 
Actinophrys,  the  subarhorescent  character  uf  the  pseudopiidia 
would  alone  readily  distinguish  our  rhizopod,  even  though  it 
did  nut  possess  the  central  cells.  In  our  new  i'urm  ihere  does 
not  appear  any  body  or  structure  equivalent  to  the  so-called 
'  nucleus,'  as  that  term  is  applied  to  the  peculiar  body  in 
Amoeba,  Difflii};ia,  and  some  other  forms  tu  he  described 
hereafter  in  a  future  part  of  this  paper.  The  absence  of  a 
test  shuts  out  this  form  from  a  few  whose  pseudopodia  may 
otherwise  resemble  it.  There  is,  moreover,  in  our  form  no 
'  contractile  vesicle.'  As  regards,  then,  other  rhizopods  des- 
titute of  a  test,  it  Is  distinguished  from  Actinophrys  by  the 
subarhorescent  character  (so  to  call  it)  of  the  pseudopodia 
and  by  the  central  cells.  From  Raphidiophrys,  whose  pseu- 
dopodia are  still  more  delicately  slender  liian  those  of  Acti- 
nophrys, and  do  not  fuse  at  all,  it  is  distinguished  by  the 
absence  of  the  spicula  and  the  presence  of  the  central  cells — 
in  fact,  the  possession  of  the  central  cells  shuts  our  form  out 
from  every  other  fresh-water  genus,  not  to  speak  of  the  other 
wide  distinctions  drawn  atteiilion  to. 

It  might  su^'gest  itself,  then,  as  I  have  alluded  to,  that 
these  very  central  cells  might  point  to  an  affinity  of  the 
marine  forms  comprised  under  Haeckel's  '  Xladiularia,'  that 
ifi,  if  the  cells  in  our  form  were  thought  to  be  at  all  the  re- 
presentatives of  the  so-called  '  yellow  cells*  winch  pervade 
that  great  group,  with  the  exception  of  Haeckel's  family 
therein — the  '  Acanthometrida.'  As  we  have  seen,  these 
central  cells  are,  like  the  'yellow  cells'  of  the  great  majority 
of  the  Radioliiria,  true  '  cells,''  in  the  strictest  sense  or  appli- 
cation of  the  word;  that  is  to  say,  tliey  possess  a  nucleus, 
nucleolus,  contents,  and  a  wall,  and  so  do  the  '  yellow  cells,* 
as  described  byHaeckel;  and,  what  is  equally  important, 
both  agree  in  the  mode  of  self-division  of  the  contents.  In 
short,  the  central  cells  in  the  rhizopod  now  brought  to  notice 
are,  if  the  expression  be  allowable,  to  all  inleuls  and  pur- 
poses, homologous  with  Haeckel's  '  yellow  cells,'  except  that 
they  are  not  of  a  yellow  colour;  at  least,  not  yellow,  contents 
and  all,  as  depicted  by  Haeckel,  yet  still  the  cell-wall  has  a 
'  Haeokel,  op,  cil,,  p.  84. 
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slight  greenish-yellow  hue,  whilst,  however,  the  contents 
have  that  p-eyish-bliie  tint  very  like  that  of  the  so-catled 
'  nucleas'  in  Amoeba,  &c.  But,  even  ailniilliiig  that  the 
central  cells  of  our  rhizopnd  Im"  so  far  ciiniparFible  with  the 
yellow  cells  of  the  marine  Badiolnria,  it  could  not  possibly  be 
l^lmitted  inti)  that  [;reat  group  at  all,  owing  to  the  total  want 
of  a  '  central  capsule' — this  latter  being  a  part  of  the  or- 
ganization of  the  Rndiolaria-of  Haeckel  which  is  common  to 
every  member  of  the  whole  of  that  marvellously  beautiful 
class. 

If,  indeed,  our  animal  had  a  central  capsule,  it  would  seem 
easy  to  showarehilion  to  stich  marine  forms  without  skeleton 
of  any  kinil,  as  Thnlas8icolla  and  Thaliissolanipe,  or  Collo- 
^uro  ;  but  being  destitute  of  that  organ  it  must  remain  by 
the  Bide  of  Actinophrys,  Raphidiophrys,  Clathrulina,  Acan- 
thucystis,  and  other  less  allied  fiesh-water  Klitzopoda,  until, 
perhaps,  a  greater  number  of  types  become  known,  or  until 
more  is  made  out  of  the  development  of  these  humble  ex- 
istences, and  a  light  shed  upon  their  real  affinities.  It  will 
be  seen,  however,  that  upon  a  comparison  and  contrast  with 
its  seemingly  neare.-<t  allies,  it  offers  chnracters  showing  affi- 
nities  in  various  directions,  but  at  the  same  timefurbiddingitB 
finding  a  place,  so  far  as  I  am  aware,  in  any  known  genus. 

As  regards  the  '  yellow  cells,'  Hneekel  suggests  that  they 
may  have  something  to  say  to  the  function  of  digestion.  I 
am  at  least  strongly  inelined  to  suppose  that  in  the  present 
form  the  central  cells  musi  suliserve  rather  to  reprodm'tion. 
But  on  this  point  I  am  without  any  but  too  cursory  observa* 
tions  to  be  worthy  of  record.  Let  us,  however,  hope  that 
this  animal  may  turn  up  on  some  other  occasion — perhaps  at 
the  same  season  next  year — although,  as  will  appear,  it  is 
readily  overlooked ;  but  I  should  not  be  without  hope  of 
re6nding  it,  as  I  met  ivith  it  iu  several  gatherings  in  Gallery, 
and  in  one  from  near  Carrig  Mountain,  though,  on  the  other 
hand,  a  more  recent  gathering  from  one  of  these  localities 
did  not  reveal  it. 

I  now  refer  to  the  second  form,  Cyslophrys  oculea  (n.  s.), 
which,  provisionally  at  least,  I  would  associate  with  the 
foregoing;  I  have  tried  to  reproduce  it  in  fig.  3.  It 
will  be  seen  that,  whilst  it  agrees  in  having  a  number  of 
central  cells,  it  differs  in  the  diameter  of  the  pseudupoilia, 
which  here  tire  fine,  linear,  directed  in  various  ways,  and  do 
not  branch  or  inosculate ;  and  this  is  the  principal  reason  why 
I  imagine  that  it  is  possible  they  should  not  fall  under  one 
and  the  same  genus,  for  I  think  the  nature  of  the  pseudopodia 
is,   generally  speaking,  very  characteristic  in  these  forma. 


Again,  I  have  not  satisfied  myself  that  the  cell-like  structures 
occupying  the  mass  of  the  body  are  really  cells — that  is,  I 
have  not  seen  that  th^y  possess  a  special  wall,  though  the 
bright  spot  in  each,  with  its  central  black  dot,  may,  most 
probably,  be  regarded  as  nucleus  and  nucleolus,  and  homolo- 
gous with  the  white  space  and  darkish  dot  in  centre  of  the 
cells  of  last  form.  These  bodies  in  the  present  are  of  that 
bluish  hue  and  granular  appearance  prevalent  in  such  forma. 
The  central  nucleus,  so  to  call  it,  is  of  a  circular  or  broadly 
elliptic  outline,  and  is  bounded  by  a  distinct,  sharp,  black 
line  ;  its  colour  seems  to  vary,  and  this,  with  the  kind  of 
illumination  and  of  the  state  of  the  focus  of  the  niicroscope, 
from  a  bright  yellow  to  amber  and  red.  When  focussed  low 
down  it  appears  red,  a  shade  higher  of  an  orange  or  amber 
hue,  and  focussed  high  it  assumes  the  colour  of  a  bright 
speck  of  flame.  Viewed  under  a  moderate  power  the  colour 
evinced  is  reddish,  the  quantity  of  these  bright  specks 
giving  a  red  character  to  the  whole  creature.  There  is  gene- 
rally but  one  of  these  bright  dots  iu  each,  but  occasionally 
two  in  certain  of  them  which  present  a  more  elongate  outline, 
perhaps  indicating  self-division,  as  in  the  last  form.  With  a 
certain  position  of  the  focus  the  black  dot  is  evident  in  the 
centre  of  nearly  all  these  bright  eye-like  specks.  The  gene- 
ral sarcode  mass  of  the  body  often  closely  envelopes  the 
central  cells,  and  at  times  the  figure  of  the  creature  ap- 
proaches the  glohular,  though  elevations  and  various  distor- 
tions frequently  occur.  Sometimes,  however,  specimens  are 
met  with  comparatively  poor  in  the  central  cells,  and  the  rather 
hyaline  sarcode  body-mass  can  then  be  seen;  and  such  can 
undergo  a  multiplicity  of  shapes,  and  the  creature  presents 
an  activity  and  locomotive  power  quite  surprising,  if  one's 
acquaintance  with  this  form  should  be  made  with  the  globular 
inert  condition.  I  have  several  times,  in  watching  the  move- 
ments of  a  freshly-taken  lively  specimen,  seen  it  actually  tear 
itself  into  two,  and  each  portion  l}ecome  rounded  off,  and 
survive  as  a  distinct  but  smaller  individual;  and  this  for  no 
evident  reason,  that  is,  quite  spontaneously  and  even  rapidly. 
A  triangular  cleft  makes  its  appearance  at  one  margin,  which 
becomes  dee[>er  and  deeper ;  but  this  cleft  is  not  a  complete 
severance  of  the  sarcode  at  each  side,  for  it  remains  connected 
by  numerous  fine  linear  threads,  just  like  the  marginal 
pseudopodia,  except  that  for  the  present  they  remain  con* 
nected  at  both  ends  with  the  body-mass.  Presently  the  tear 
extends  downwards,  and  the  slender  sarcode  ihreads  give 
way  at  the  upper  part  of  the  cleft,  some  remaining  to  belong 
to  one  of  the  separated  margins,  some  to  the  other.     This 
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cleft  proceeds  until  the  tivo  portions  of  the  original  body-mass 
remain  connected  by  but  a  very  narrow  isthmus,  which 
finally  tears  across.  The  adjacent  parts  of  the  margin  of  each  of 
the  now  two  distinct  rhizopods  do  not  as  yet  seem  to  possess 

»tiie  pseudopodia  quite  so  abundantly  or  bo  long  as  the  older 
external  margins,  but  in  a  few  moments  no  difference  is 
observable,  and  we  have  two  smaller  rhizopods  out  of  one, 
and  shortly  at  a  considerable  distance  from  one  another. 

I  would  parenthetically  remark  here  that  I  could  not  at  all 

look  upon  such  a  process  as  this  as  in  any  way  to  be  regarded  as 

^^  a  reproductive  one,'an(l  yet  this  is  all  that  Haeckel  attributes 

^^L  to  his  "  Protamtsha  primillva,"   and   calls  by  that  name, 

^^K notwithstanding  that,  in  his  most  interesting  paper  he  is  not 

^V^BKtisfied  to  regard  a  process  quite  so  simple  as  a  reproductive 

one  in  any  other  form,'     What  he  describes  for  his  form  seems 

to  be  nothing  more  than  an  accidental  fission  into  two,  and 

cannot  be  regarded  in  either  his  or  the  present  form  as  a 

reproductive  act.     Examples  of  what  I  assume  to  be  doubtless 

the  Praiamwha  primitica  are  met  with  in  many  puddles,  and 

I  would  have  imagined  them  to  have  been  but  undeveloped 

conditions  of  Amceba  itself.     In  Cystophrys  oculea,  as  well  as 

IG  Haecheliana,  it  is  possible  that  the  central  cells  may  sub- 
serve to  reproduction. 
Ileterophrys  Fochii  (PI.  XVI,  fig.  3),  and  Heterophrys 
myriopoda,  gen.  et  sp,  nov.     (PI.  XVII,  fig.  4.J 
Had  it   not   been  for   the    '  yellow-cell'-likc    structures 
appertaining  to  the  two  preceding  rhizopods,  allocated  by  me 
to  the  new  genus  Cystophrys — thus,  perhaps,  bringing  them 
in  that  regard  somewhat  close  to  the  marine  Radiolaria — I 
should  have  preferred  taking  up  the  two  forms  here  placed 

» under  a  new  genus,  Ileterophrys,  immediately  after  Raphi- 
diophrys.  For  although  these  latter  have  neither  spicules 
nor  any  organization  that  might  be  assumeil  as  comparable 
to  ■ '  yellow- cell 9,'  they  yet  seem  to  me,  apart  from  the 
spicules,  to  come  pretty  close  in  other  respects  to  Raphi- 
diophrys.  Still,  the  important  character  of  the  presence  of 
the  spicules  in  that  genus,  and  their  absence  here,  would 
.ibrbid  their  being  ever  united  in  one  genus.  The  two  forms 
low  under  consideration,  each,  however,  in  a  diverse  manner, 
^iresent  characters  in  their  structure  which  reduce  them  both 
to  a  single  type,  at  the  same  time  offering   au  amount  of 

'  Ernst  Haeckel,  " Monagfajiliie  der  Moiiereu,"  in  tlie  'Jeiiaiadie  Zeit- 
•chrift  fitr  Mcdicin  und  Natucwis^cacliuCL,'  £aad  iv,  Heft  i,  p.  107.  (Tcaas- 
lated  aitt«  in  tliis  Jtiurnal.) 
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speciaUty  eeparating  them  from  any  other  heliozoan  genus. 
The  absence  of  a  '  central  capsule,'  of  course,  excludes  them 
from  Haeckel's  marine  RudioUria, 

As  it  seems  to  me,  liowever,  that  the  subsequent  of  these 
forms  met  with  by  me  approximates  the  more  closely  to 
Raphidiophrys,  whilst  that  first  found  (or  Focke's  form) 
comes  nearer  Actinophrjs,  I  shall  advert  to  the  former  in 
the  iirst  place,  although  the  second  in  point  of  time  of 
being  encountered. 

As  previously,  it  will  be  more  convenient  in  the  present 
running  commentary  to  take  up  the  examination  of  th« 
structure  of  each  from  within  outwards,  as  Focke,  indeed, 
has  done  in  regard  to  that  which  I  conceive  to  he  identical 
with  his  form. 

We  find,  then,  in  the  form  which  I  name  Ileterophryt  myrio- 
poda  (PI.  XVII,  fig.  4),  a  hall  of  sarcode  of  about  the  same 
average  dimensions  as  in  Raphidiophrys,  hyaline,  sharply 
bounded,  and  charged' with  a  similar  dense  stratum  of  somewhat 
large-sizedchlorophyll-granules,  arrangedinahoUow-globuIai 
manner  beneath  the  periphery  of  the  orbicular  sarcode  body, 
with  a  few  colourless  minute  granules  besides,  sometimes 
showing  a  dancing  movement.  From  this  body  are  given  off 
not  very  numerous,  comparatively  stout,  slightly  ta))Gring. 
filiform  pseudopodia,  some  of  which  are  sometimes  somewhat 
dilated  at  the  base  or  origin.  Surrounding  this  globular 
central  body  an  outer  stratum  presents  itself,  of  a  somewhat 
buff-coloured  hue  and  cloudy  granular  appearance.  One  can  to 
some  extent  recognise  three  different  regions  in  this  investing 
stratum,  not  at  all  separated,  however,  by  any  decided  line  of 
demarcation ;  at  the  lowest  part,  or  that  nearest  to  the  central 
body-portion,  it  is  more  cloudy  and  somewhat  more  granular 
in  appearance  than  a  little  higher  up,  where  it  gradually 
assumes  a  more  homogeneous  condition  until  towards  the 
upper  third  of  its  depth,  where  this  sarcode  investment 
becomes  more  characterised  by  a  sort  of  linear  arrangement 
of  the  substance,  the  apparent  lines  assuming  a  nearly  radial 
direction,  until  towards  the  periphery  the  substance  becomes, 
as  it  were,  sUt  up  into  a  very  great  number  of  fine  linear 
acute  prolongations,  giving  the  margin  a  fimbriated  or  fringed 
appearance.  These  very  slender  sarcode  processes  do  not  all 
project  in  a  strictly  radial  manner,  for  they  ofteu  lie  more  or 
less  obliquely,  and  sometimes  appear  as  if  they  originated 
more  or  less  in  a  kind  of  tufted  manner,  thus  giving  the 
fringe-like  margin  a  somewhat  irregular  appearance.  The 
pseudopodia  emanating  from  the  inner  sarcode  body  pass 
directly  through  this  outer  stratum   and  projectj  some  of 
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tbeni,  a  distance  mote  than  twice  the  diameter  of  the  body 
into  the  water. 

The  paeudopodia  never  seem  either  to  branch  or  coalesce, 
uor  ever  fuse  iu  any  way  with  the  substance  of  the  invest- 
ment surrounding  the  central  sharply  defined  ball  from 
which  they  originate.  The  chlorophyll-granules  do  not 
obtrude  beyond  the  bounds  of  the  latter,  except  very  rarely 
and  very  few,  and  this  possibly  as  the  result  of  accident, 
perhaps  a  kind  of  mechanical  displacement  during  an  act  of 
either  inception  or  of  ejection  of  food,  although  I  have  not 
seen  any  crude  food  in  any  of  the  specimens  I  met  with.  Of 
course,  au  undue  pressure  on  the  whole  will  squeeze  it  into 
an  indistinguishable  mass,  the  chlorophyll -granules  become 
scattered  about,  and  the  contour  of  the  inner  body  quite  obli- 
terated ;  and  yet  if  the  pressure  be  but  comparatively  slight 
the  creature  has  the  power  gradually  to  recover  its  form 
and  symmetry  and  project  its  pseudopodia  and  expand  its 
border  almost  as  before.  Those  who  inspect  the  figure  of  this 
form  (or,iudeed,  of  the  others  also)  will,  of  course,  understand 
that  the  drawing  is  made  from  a  specimen  focussed  down 
to  its  equator,  as  it  were,  and  that  the  continuation  of  the 
investing  portion  intervenes  between  the  inner  globe  and  the 
observer,  as  well  as  at  the  margin  (and,  of  course,  behind); 
for,  when  focussed  as  the  figures  are  drawn,  the  substance 
of  the  outer  stratum  is  sufficiently  transparent  to  ofier  no 
obstacle  to  the  passage  of  the  light,  and  we  are  enabled  to 
eee  the  body  and  its  radiating  pseudopodia  as  if  it  were 
absent ;  when  focussed  up  more  and  more  the  cloudy  outer 
substance  comes  into  view,  and  we  see  by  degrees  the  fim- 
briated periphery  and  the  pseudopodia  revealing  themselves. 

The  inner  globe  never  shows  any '  uucleus'  nor  an  enclosed 
or  marginal  pulsating  vacuole,  nor  have  I  ever  seen  more  than 
one  inner  globe  in  each  specimen.  This  is  a  comparatively 
dead  and  inert  form. 

This  form  thus  agrees  with  Eaphidiopbrys  in  the  inner 
globe  possessing  a  hollow  globular  stratum  of  chlorophyll- 
granules,  and  in  the  outer  stratum,  of  a  different  kind  of 
sarcode,  being  endowed  with  a  certain  mobility.  But  this 
latter  part  of  the  organization  possesses  uo  spicules,  a  circum- 
itance  which,  in  the  opinion  of  some,  might  be  sufficient  to 
place  two  such  forms  widely  apart;  but  there  are  marine 
Kadiolaria  without  spicules,  or  indeed  any  solid  parts.  The 
fimbriated  margin,  composed  of  the  linear  prolongations  of  the 
invcsiing  sarcode,  is  absent  in  Riij)kidiophrys  riridis,  and  iu 
that  form  this  part  of  the  structure  seems  capable  only  of 
■ending  out  longish  triangulitr  prolongations,  rendering  them- 
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selves  eTideut  by  piling  up  the  spicules  iiilo  long  peaks 
arounA  certain  pseiidopodia.  These  latter,  iti  tbe  present 
form,  are  much  coarser,  microscopically  spenkiog,  tban  they 
are  in  Raphidioplirys. 

Tbe  second  form  (PL  XVI,  fig.  3)  here  to  be  drawn  attention 
to  is  one,  examples  cf  which  I  exhibited  in  September,  1867, 
tit  anieetingof  our  Club,butl  did  notthen  venture  to  describe 
it  or  to  give  it  a  name.  My  attention  was  recalled  to  it  on 
the  appearance  of  a  paper  lately  published  by  Dr.  Focke,  of 
Bremen,^  in  which  a  rhizopod  (his  "  No.  1")  which  I  cannot 
but  consider  as  identical  with  tbe  present  is  expatiated  on  and 
figured,  but  neither  specially  described  nor  named.  As  I  feel, 
however, pretty  satisfied  that  it  should  no  longer  remain  so,and 
as  the  fine  form  just  mentioned  (named  by  me  Heterophrys 
myriopoda')  seems  so  truly  congeneric  with  it,  I  have  thought 
myself  quite  justified  in  uniting  them  under  one  genus; 
and  whether  I  am  absolutely  correct  in  believing  the  form 
now  under  review  as  identical  with  Focke's,  I  trust  he  may 
(should  these  lines  ever  meet  his  eye)  pardon  the  liberty 
in  my  associating  his  name  with  it,  and  calling  my  form 
Ileterophri/s  FockU.  As  before,  I  shall  defer  a  detail  of  the 
generic  and  specific  characters  to  the  end  of  this  paper. 

Compared  with  Heierophrys  myriopoda,  this  form  {H. 
Fochii)  is  minute,  though  it  occurs  of  varying  sizes.  The 
inner  sharply  bounded  sarcode  body,  in  which  I  am  unable 
to  detect  a  '  nucleus,'  sends  forth  through  the  outer  stratum 
long  and  slender  filiform  pseudopodia,  and,  though  it  contains 
a  subperipheral  stratum  of  greenish  granules,  they  do  not 
appear  to  be  of  the  nature  of  chlorophyll,  and  the  body  is 
sometimes  colourless,  or  of  the  bluish  hue  not  uncommon 
in  rhizopodous  forms.  The  outer  stratum  is  of  a  somewhat 
buff-coloured  hue,  and  often  of  an  indefinite  outline,  and  of 
that  somewhat  granular,  irregularly  contorted  appearance,  as 
if  bearing  in  its  substance  bands  and  little  spots  of  varying 
nature  and  density,  which  gives  it  that  aspect  which,  in 
the  Club  Minutes,  I  somewhat  indefinitely  denominated 
'  streaky.'  Believing,  as  I  do,  that  Focke  and  I  have  had 
the  same  form  under  examination,  I  could  not  avail  myself 
of  what  would  appear  to  me  a  better  description,  so  far  as  it 
goes,  of  the  appearance  of  this  outer  region : — "  Es  erschei- 
nen  in  der  Sarcode  sclbst  lichtere  und  triibere  Stellen,  zarte 
geschlangelte  Fadcheu,  sebr  kleine  Komchen,  bin  und 
wiedev   ein   grosseres    Blaschen,    zcigen    elne    Begreuzung 

'  Siebold  and  Kolliker's  '  Zcilaclirirt  fiir  wiBsensclinrilitliH  Zooiogic,' 
Ed.  xvlii,  EcfL  'i,  ISGS.  "Ueber  Sclialeulosc  lUtliolarlea  dus  eussea 
WawetB,"  by  Dt.  Guatav  Wolderaar  Focke. 
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f  durcli  schwache  Sbattenlinien,  welche  stets  iu  dem  Aiigen- 
Ellicke,  wo  man  sie  scliarfer  ins  Auge  fassen  will,  wieder 
■  Tei-scliwindeii."     This  outer  region  often  possesses  no  very 
1  definite  outline  or  contour;  it  frequently  presents,  however, 
a  number  of  marginal  triangular,  irregular,  changeable  pro- 
jections,   the    '  tongue-shaped '    processes    of   Focke,    and 
which  I  have  endeavoured  to  depict;  and  at  other  times 
these  disappear,  when  the  contour  becomes  altogether  in- 
definite and  its  substance  undefinable.    These  tongue-shaped 
processes  seem  quite  comparable  to  the  long  triangular  eleva- 
tions jn  the  outer  region  of  Raphidiophrys,  which  bear  up  the 
spicules  in  somewhat  longitudinally  arranged  clusters ;  but 
in  this  form,  as  in  the  previous,  this  portion  of  the  structure 
encloses  no  spicules. 

This  species  occasionally  presents  itself  cohering  into  more 
or  less  definite  groups  of  a  few  individuals  by  union  of  the 

^pseudopodia ;  or  a  few  of  the  inner  globes,  as  is  the  rule  in 
£aphidiophr}'9,  are  surrounded  by  the  common  outer  invest- 
ing stratum.  It  possesses  a  considerable  power  of  change  of 
place. 
In  one  of  his  figures  Focke  points  to  the  appearance  or 
indication  of  a  contractile  vacuole,'  but  he  does  not  seem  to 
be  satisfied  as  to  its  actual  occurrence.  In  several  specimens 
which  I  have  met  with,  one  or  two,  or  even  three,  marginal 
pulsating  vacuoles  Mere  present,  and  I  watclied  their  dilata- 
tion and  contraction,  which  process  is  like  those  of  an 
Actinophrys  (PI.  XVI,  fig,  3).  This  circumstance,  which 
lias  never  shown  itself  in  H.  myriopoda,  is  one  which,  so  far 
as  it  goes,  brings  this  form  closest  to  Actinophrys. 

Ill  the  following  part  of  this  paper  I  hope  to  speak  of  the 

relationships  of  these  forms,  as  well  as  of  the  new  genus 

Pompholyxophrys  (PI.  XVI,  figs.  4,  5),  which  I  am  obliged 

I  to  postpone  for  the  present ;   and  I  hope   likewise  to  add 

I    account,  with  figures,  of  some   other   new    or    little 

:iioim  Rhizopoda  of  Gromian  affinities. 

(2b  be  continued.) 


The  Sexual  Form  o/Ch«tooasteh  LimnjEI.     By  E.  Rat 
Laxkbsteb,  B.A.  Oxon.    With  Plates  XIV'  and  XV. 

In  vol.  xxvi  of  the  '  Traneactions  of  the  Linnean  Society' 
is  published  a  paper  by  me,  read  in  December,  1867,  de- 
scribing, amongst  other  matters,  the  general  structure  of  the 
rapidly-reproducing  fissiparous  worms  found  abimdantly  on 
Liranseus  and  Planorbis.  At  the  time  when  that  paper  was 
read  I  had  not  succeeded  in  obtaining  these  worms  in  a 
sexually  mature  condition,  though,  as  mentioned  in  a  note,  I 
was  fortunate  enough  to  do  so  while  the  paper  was  passing 
through  the  press.  For  more  than  three  years  I  liave  taken 
every  opportunity  of  examining  the  little  worms  on  the  water- 
snaits ;  and  it  was  only  last  October,  during  the  first  week  of 
that  month,  that  I  was  gratified  with  the  sight  of  individuals 
possessing  sexual  reproductive  organs.  They  were  only  to 
be  obtained  for  the  space  of  one  short  fortnight,  and  then 
disappeared.  The  sexual  individuals  were  larger  than  the 
fissiparous  forms,  which  continued  to  abound,  the  former 
being  comparatively  rare — about  in  the  proportion  of  one 
sexual  individual  to  twenty  of  the  chains  of  fissiparouazooids. 
The  mature  worms,  which  thus  so  transiently  and  sparsely 
make  their  appearance,  present  certain  very  interesting  modi- 
fications of  structure  as  compared  with  the  immature  zooids, 
which  I  shall  endeavour  to  point  ont,  though  I  may  here 
remark  that  I  look  forward  to  a  further  examination  next 
October,  to  clear  up  some  matters  of  doubt  j  the  arrangement 
of  the  reproductive  organs  themselves  is  also  a  subject  of 
much  importance  in  these  worms,  and  has  not  hitherto  been 
satisfactorily  stated. 

The  only  accounts  of  the  reproductive  organs  of  Cheeto- 
gaster  with  which  I  am  acquainted  are  to  he  found  in  two 
papers  published  by  M.  Jules  d'Udekem,  a  naturalist  by 
whose  early  death  this  branch  of  zoology  has  lost  a  per- 
severing and  able  investigator.  In  his  valuable  memoir  on 
the  reproductive  organs  and  development  of  the  Earthworm, 
published  in  the  '  Mem,  des  Savants  Etrang.'  of  the  Academy 
of  Belgium,  1856,  vol.  xxvii,  M,  d'Udekem  gives  a  diagram- 
matic sketch  of  the  genitalia  of  Chtetogaster  dlaphanus.  In 
the  'Bulletins'of  the  same  Academy,  vol.  xii,  1861,  p.  S43,  he 
gives  another  sketchj  "  very  schematic,"  as  Professor  Leydig 
observes,  of  the  genitalia  of  Chtetogaster  Mullen,  accom- 
)ianied  with  a  brief  explanation,  and  also  a  description  nf 
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the  genitalia  of  ^oloaoma.  These  are  the  only  notices  of 
the  sesual  state  iu  the  genus  Chcetogaster  that  I  know  of. 
It  19  important  to  state  that  d'Udekem,  in  a  pre\'iou8  paper 
iu  vol.  xxxi  of  the  '  Memoirs  of  the  Bclg.  Academy,'  1858- 
69,  recognised  three  species  of  Chfetogastcr,  viz.  Ch.  dta- 
phanus  of  Gruithiusen ;  Ch.  Mulleri,  supposed  by  d'Udekem 
to  have  been  confused  by  Miiller  with  Ch.  diaphanutj  and 
Ch.  lAmnm  of  Von  Bar.  In  my  paper  in  the  Linnean 
Society's  '  Transactions'  above  referred  to,  I  have  given  an 
account  of  the  synonymy  of  the  species  of  ChKtogaster  as  far 
as  my  knowledge  would  permit.  Having  overlooked  the 
reference  to  Choetogaster  in  this  well-known  essay  by 
d'Udekem  on  the  classification  of  OligochsPta,  I  had  inde- 
pendently come  to  the  conclusion  that  three  species'  of 
Chsetogaster  must  be  recognised ;  and  I  feel  the  more  con- 
fidence in  this  conclusion,  on  finding  that  the  species  are 
identical  with  those  recognised  by  the  lamented  Belgian 
naturalist.  The  Chatogasler  Mulleri  of  M.  d'Udekem,  which 
I  I  have  found  in  the  river  at  O.vford,  appears  to  be  the  Ch. 
rdveuB  of  Ehrenbcrg,  under  which  name  I  have  mentioned  it 
in  my  former  paper.  M.  d'Udekem  expressly  states  that  the 
sexual  condition  of  Ck.  Linmm  was  unknown  to  him.  What 
he  states  with  regard  to  the  other  two  species,  Ch.  diaphantis 
and  Ch.  niveus  {Mulleri'),  will  he  gathered  from  the  figure 
(fig.  IJ ;  a.  r.  he  calls  seminal  receptacles ;  e.  v.,  "  entonnoirs 
vibratiles,"  i.  e.  ciliated  efferent  ducts ;  A,  two  "  hard  pieces" 
at  the  opening  of  the  ducts ;  ov.,  the  ovary.  The  drawings, 
both  in  the  case  of  Ch.  diaphanua  and  Ch.  Mtilleri,  are  very 
sketchy,  and  do  not  give  the  relations  of  the  organs  men- 
tioned to  other  parts  at  all.  The  "  hard  pieces"  were  not 
detected  in  Ch.  diaphanus,  but  only  iu  Ch.  Mulleri,  whilst  in 
the  former  a  clilelius  is  figured,  and  the  ova  are  stated  to 
have  an  orange- coloured  vitellus,  which  distinguishes  them 
readily  from  those  of  Ch.  Mulleri.  The  ova  are  said  to  be 
formed  at  various  points  on  the  body-wall,  and  not  from  a 
specialised  ovary.  My  observations  on  Chistofjasler  lAmfuei 
do  not  agree  with  these,  some  differences  being  doubtless  due 
to  the  difference  of  species.  I  find  testes  in  the  position,  and 
somewhat  of  the  form  indicated  in  d'Udekem's  drawings  as 
"  seminal  receptacles."  I  have  completely  failed  to  detect  an 
"  entonnoir  vibratile,"  and  cannot  fix  its  position  clearly 
from  d'Udekem's  indications.  I  do  not  find  the  mesial  mass 
of  ova  wliich  d'Udekem  calls  ovary ;  hut  on  either  side  of 

'  There  U  aba  Schmardii's  Soittli  Amerinn  CJUt/brmit. 


the  ventral  nerve-cord,  in  the  region  of  the  stomach,  rounded 
masses  of  ova  develop  in  pairs,' 

Appearance  of  the  Sexual  Forms. — The  asexual  zooide  of 
CtuBtogaster  LimruBi,  which  arc  so  abundant  on  the  water- 
snails  through  the  greater  part  of  the  year,  are  rarely  more 
than  one  sixth  of  an  inch  long,  and  then  usually  consist  of 
two  well-grown  individuals,  with  portions  of  some  four  Others 
developing  between  and  behind  them;  for  details  of  th^ir 
structure  I  must  refer  to  my  paper  in  the  '  Linncean  Trans- 
actions.' In  October  I  observed  some  of  the  worms,  which 
appeared  to  be  unusually  large,  and  I  accordingly  examined 
them  with  the  microscope.  They  left  the  body  of  the  snail 
wlien  placed  in  a  vessel  of  water,  in  a  holder  and  more  ven- 
turesome manner  than  I  had  ever  noticed  ■with  the  usual 
small  forms,  which  stick  very  close  to  their  snail,  especially 
when  they  arc  sought  in  order  to  be  submitted  to  an  examina- 
tion. Oue  of  these  large  worms  gave  the  following  order  of 
bristle-bundles  (which  I  shall  henceforth  call  fasciculi),  in- 
dicating segments,  individuals,  and  new  regions  of  growth, 
viz.,  head  with  cephalic  bristles,  followed  hj  Jive  well-grown 
abdominal  fasciculi  {instead  of  three  with  a  growing  fourth, 
as  is  the  case  in  the  asexual  zooids  geuerallyj,  then  a  space, 
and  homogeneous  matter  indicating  a  region  of  growth ;  then 
three  very  incomplete  fasciculi ;  then  another  space  and  con- 
striction ;  then  ten  abdominal  fescJcuh,  the  anterior  of  which 
were  weU  grown,  the  posterior  just  sproutiug ;  behind  this,  ho- 
mogeneous matter  and  a  constriction;  and  then  a  head  with 
cephalic  fasciculi,  followed  by  five  abdominal  pairs ;  after  these 
a  constriction  and  seven  abdominal  fasciculi,  the  anterior  well 
grown,  the  posterior  rudimentary.  The  succession  may  be 
written  thus ; 

cepli.  Bud  5  abd.  [  3  abd.  [  10  kbdomiDitl  ]  cepli.  aad  5  abd.  |  7  abdomiiul. 
and  compared  vrith  a  parallel  ease  of  an  asexual  zooid — 

cepb.  and  3  abd.  |  3  abd.  |  6  abdomiunl  |  cepb.  and  3  abd.  |  9  abdomiiml. 

The  important  thing  to  observe  is  the  succession  of  five 
well- developed  pairs  of  abdominal  fasciculi  in  immediate 
connection  with  the  head  in  the  case  of  these  larger  speci- 
mens, which  I  soon  found  were  developing  sexual  organs ;  for 

'  M.  Clnparede,  in  bis  most  valuable  '  Recherches  aur  lea  Oiigoohetes,' 
accepts  d'Uaekem's  alatoniente  as  to  the  presence  and  position  of  an  eflerent 
duct  in  Chmtogaater.  In  anycnse,  it  cannot  be  allowed  tbatthc  bjpotlietical 
duct  13  developed  in  tlie  tecond  aegiiient,  as  M.  Claparfcdo  tabufatea  it,  for 
the  pliai'jngeu  region  of  Chatogaater  probably  represenlt  the  second  and 
lliird  somitca  (perhaps  more]  of  otLer  Oligochajta. 
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iu  front  of  ihc  first  pair  of  abdominal  fasciculi)  in  each  of  the 
zooids  represented  by  a  head  (the  first  and  fourth  group  as  given 
above),  I  saw  a  pair  of  rounded  masses  placed  one  on  each 
side  of  the  nerve-cord,  which  were  obviously  developing  ova, 
Knd  anterior  to  these  were  undeniable  testes,  I  afterwards 
found  specimens  in  which  there  were  still  more  fasciculi,  fol- 
lowing in  unbroken  order  a  head  and  cephalic  bristles,  and  at 
last  obtained  the  worm  drawn  in  fig.  2,  which  must  be 
regarded  as  the  sesual  form  of  Chfetogaster  Limtuei.  No 
longer  remarkable  for  the  small  number  of  its  segments,  but 
having,  in  addition  to  its  anterior  region,  sixteen  or  seven- 
teen segments,  indicated  by  as  many  pairs  of  fasciculi,  tins 
form  exhibits,  somewhat  strangely  and  instructively,  the 
aiitagoniBm  between  Individuation  and  Genesis.  Whilst  the 
rapid  process  of  fissiparous  reproduction  is  going  on,  the 
individual  zooid  can  only  be  said  to  consist  of  a  head  and 
four  segments,  of  which  the  fourth  is  continually  budding  in 
both  anterior  and  posterior  direction,  separating  from  its 
parent  by  the  growth  of  a  new  head ;  but  as  the  sexual  com- 
pletion of  the  individual  commences,  the  rapidity  of  the 
process  of  fissiparous  reproduction  is  stopped ;  and  the  new 
segments,  as  they  grow,  instead  of  becoming  separated  from 
ttie  parent-stock  by  the  intermediate  development  of  heads, 
remain  attached  as  parts  of  the  whole  until  the  Chfetogaster, 
once  remarkable  for  its  paucity  of  segments,  becomes  a 
lengthy  worm  (about  the  one  third  of  an  inch  long)  of  a  head 
and  sixteen  or  more  somites.  It  may  seem,  at  first  sight,  wrong 
to  regard  the  development  of  sexual  organs  as  belonging  to 
uifli^-iduation  rather  than  genesis ;  but  it  is  when  contrasted 
with  iheperiodof  rapid  asexual  reproduction  that  we  recognise 
the  development  of  the  sexual  condition  aa  implying  increased 
individuation.  The  nutrition  of  the  growing  segments  neces- 
sary for  them  to  develop  heads  and  separate  from  their  parent 
is  diverted  to  the  commencing  genitalia,  and,  consequently, 
genesis  is  stopped,  whilst  individuation  gains,  but  only  tem- 
porarily ;  for  by  the  further  development  of  those  genitalia 
the  worm  wiU  be  so  far  taxed  as  to  be  destroyed,  and  death 
will  put  an  end  to  the  individuation  altogether. 

The  change  in  the  number  of  segments  which  remain 
attached  to  form  an  individual  is  not  the  only  change  which 
occurs  in  the  ChietogBBter  during  the  development  of  the 
reproductive  organs.  The  number  of  the  bristles  in  each 
bundle  is  nearly  doubled.  Whereas,  in  the  asexual  zooids 
seen  at  other  times  of  the  year  the  cephalic  fasciculi  contain 
twelve,  and  the  abdominal  eight  bristles  apiece,  I  have 
counted  in  the  sexual  form  between  twenty  and  thirty  bristles 
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iu  each  cephalic  bundle,  and  sixteen  in  each  abdominal 
bundle.  This  ia  a  very  striking  and  curious  change,  and  is 
in  harmony  with  the  numerous  facts  which  establish  a  direct 
nutritional  relation  between  the  genitalia  and  tegiumentary 
structures,e.^.puberty,thestag'shornand testicle,  the  plumage 
of  birds,  coloiira  of  fish,  &c.  The  sexual  form  also  possesses  a 
well-marked  cuticle  (Pi.  XIV,  fig.  6),  which  is  represented  by 
the  merest  pellicle  in  the  asexual  condition.  J  have  observed 
certain  appearaDces,  which  make  me  think  it  possible  that 
the  Chtetagaster  Limttai  sheds  parts  of  its  skin  and  bristles 
during  the  development  of  the  genitalia;  for  amongst  the 
specimens  I  examined  in  October  were  very  many  with  a  /cm' 
number  of  bristles  than  is  normal  to  the  asexuid  forms.  In 
these  individuals  the  genitalia  were  not  yet  traceable ;  but 
some  had  only  six  cephalic  bristles  in  one  bundle  and  seven  in 
theother,  in  the  place  of  twelve,  which  is  the  almost  invariable 
number  at  other  seasons  of  the  year ;  the  abdominal  bristles 
were  equally  diminished,  giving  the  idea  that  they  had 
fallen  out,  or  been  lost  in  some  way.  The  most  curious 
thing,  however,  is  that  in  all  these  cases  and  in  the  sexually 
mature  individuals,  too,  numbers  of  bristles  could  be  seen 
occupying  the  stomach  and  intestine,  undoubtedly  swallowed 
by  the  Cha?togaBter.  It  appeared  to  me  probable  that  the 
worm  had  swallowed  its  own  shed  bristles  and  cuticle  ;  but 
it  is  possible  that  the  presence  of  bristles  in  the  stomach  may 
have  been  due  to  other  worms  having  been  swallowed — the 
smaller  by  the  larger  individuals.^  This  6eem8unlikely,becauBe 
at  no  other  time  of  the  year  have  I  seen  these  bristles  in  the  ali- 
mentary canal  of  Ch.  Limnai,  though  I  have  observed  them 
for  a  long  time.  I  am  inclined  to  believe  that  there  is  a 
shedding  of  old,  as  there  is  certainly  a  production  of  new, 
bristles.  Another  change  with  regard  to  the  bristles  is  in 
the  equality  of  length  of  the  cephijic  and  abdominal  bristles; 
whilst  in  the  asexual  form  the  cephalic  bristles  are  about 
T-f^th  of  an  inrh,  and  the  abdominal  about  TSTjth  of  an  inch, 
in  the  sexual  form  both  abdominal  and  cephalic  bristles  arc 
much  larger,  in  accordance  with  the  greater  size  of  the  worm, 
and  are  more  nearly  of  an  equal  length,  the  cephalic  bristles 
measuring  more  than  -rrr^th  of  an  inch  in  length.     I  am  also 


'  Tbere  ia  frequenll;  conBiderable  vnriation  ia  the  rmniber  of  briaOes  ia  A 
fasciculus  in  tUc  eume  nueciea  amntig  Oligocbnta.  TIiqs,  in  Enchjtraut,  u 
remarked  bj  Heiile,  and  in  LumbricviIoB,  Clitollio,  &c,,  as  I  liavB  obaerved, 
to  LiiB  Client  of  four  in  |)Iaoe  of  aevcD,  ot  rice  vena. 

'  Posaibi;  tbe  apxuni  zooid  on  becoming  detached  rrotn  its  pareat  n»id 
Bwillows  it,  since  the  latter  is  much  tbe  (mailer.  The  ffrotalA  of  the  sexnal 
Eooid  has  jet  to  be  obaerrcd. 
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inclined  to  think  that  the  curvature  of  the  bifid  booklet  in 
the  sexual  form  is  somewhat  less  acute  than  in  the  larva?,  for 
so  the  immature  forms  may  be  called.  The  presence  of  the 
thick  cuiicle,  which  has  lieen  already  mentioned,  prevents 
the  formation  of  the  nigtc  which  I  noticed  in  my  former 
paper,  and  which  have  so  much  the  appearance  of  superficial 
vessels.  The  increased  number  of  setae  in  each  bundle  is 
accompanied  by  an  increased  differentiation  of  the  muscles 
moving  them.  A  longitudinal  and  a  horizontal  muscular 
band  is  distinctly  seen  in  the  sexual  form  attached  to  each 
bundle  (PI.  XIV, fig. 4).  The  bristles  are  frequently  thrown 
into  a  fan-like  curve,  so  that  half  have  their  apices  directed  an- 
teriorly and  half  posteriorly  (PI,  XV,  fig.  3).  This  appearance, 
no  doubt,  would  tend  to  suggest  the  existence  of  adoubleseries 
of  fasciculi  on  each  side  of  the  mesial  line,  which  has  been 
'  stated  to  exist  by  Leydig  in  the  genus  Chtetogaster ;  but  it  is 
I  qmte  clear  that  the  bristles  are  really  collected  into  hut  one 
bundle  on  each  side.  I  have  stated  this  in  my  former  paper ; 
and  M.  Leon  Vaillant,  in  a  recent  memoir  on  Porichsta 
('  Ann.  des  Sciences  Nat.,'  1868),  also  emphatically  states 
that  he  cannot  endorse  Leydig's  description.  It  is  the  more 
necessary  to  correct  this  error,  since  it  is  propagated  in  Victor 
Carus'a  excellent '  Handbuch  der  Zoologie.' 

Turning  our  attention  now  to  the  viscera  of  tho  sexually 
mature  Cusetogaster  we  find  but  Uttle  change  to  notice  (other 
than  the  presence  of  the  genitalia).  The  nervous  structui'es 
maintain  the  form  observable  in  the  larvas ;  the  remarkable 
pharyngeal  or  s  tomato-gas  trie  ganglion  and  commissure,  which 
IS  so  conspicuous  in  Ch,  diaphanut  (see  below)  not  being 
represented  at  all,  as  far  as  coidd  be  ascertained,  even  iu  this 
I  more  highly  developed  condition.  The  muscular  fibres  paas- 
i  ing  to  the  viscera  from  the  body-wall  exhibit  a  very  definite 
nucleated  structure.  The  stomach,  or  first  enlargement  of 
I  the  intestine,  showed  very  frequent  imdulatory  or  peristaltic 
contractions,  which  are  not  observed  in  the  larvte,  whilst  tho 
cilia  of  the  inner  wall  are  more  obvious  than  in  the  asexual 
Btage.  The  intestine  expands  again  after  the  stomach  into  a 
'  cavity  of  nearly  equal  size,  which  extends  as  far  as  the  sixth 
pair  of  abdonunal  fasciculi,  and  then  contracts  to  a  much 
smaller  calibre,  in  which  form  it  persists  throughout  the  tail- 
like continuation  of  the  body  formed  by  the  terminal  somites, 
This  disposition  of  tlie  alimentary  canal  ia,  of  course,  quite 

I  peculiar  to  the  sexual  form,  since  in  the  larvae  it  ia  broken  ■ 

up  by  constrictions  and  new  growths  by  the  separation  of  I 

the  zooids.     The  perivisceral  cavity  contains  not  any,  or  but  I 

few,  corpuscles  other  than  those  belonging  to  the  genitalia.  I 
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The  dorsal  vessel  is  markedly  developed ;  its  contractility 
becomes  specialised  and  confined  in  great  measure  to  that 
part  which  overlies  the  so-called  stomach.  Its  walls  are 
thick  in  this  part,  and  contain  clear  nodular  masses,  which 
may  be  nervous  elements,  or  may  act,  as  they  appear  to  do, 
as  valvular  thickenings.  They  are  not  diseimilar  in  appear- 
ance to  the  masses  seen  in  the  dorsal  vessel  of  some  insects, 
e.g.  the  Corethra  larva;,  and  may  be  compared  also  with 
the  multicellular  valvules  mentioned  by  Ijcydig  in  his 
•  Lehrhuch '  as  occurring  in  Clepsine,  Piscicola,  and 
Pontobdella. 

It  will  be  observed,  in  the  outline  figure  of  the  sexual  Cheeto- 
gaster  LimruBi  (PI.  XIV,fig.2),  that  the  first  pair  of  abdominal 
fasciculi  is  represented  as  overlying  the  etoniach  in  its  ante- 
rior half,  whereas  in  the  larvse  (PI.  XIV,  fig.  3)  the  first  pair 
always  appear  at  the  extreme  posterior  end  of  the  stomach,  or 
even  altogether  posterior  to  it.  The  range  of  movement  of 
which  the  alimentary  canal  is  capable,  of  course,  affects  the  re- 
lations ofthese  parts  somewhat,  but  will  hardly  account  for  the 
exceedingly  forivard  position  of  the  first  pair  in  this  case.  It 
would,  no  doubt,  be  interesting  to  ascertain  how  far  the  adult 
ChEetogaster  is  produced  in  the  course  oi  posterior  growth,  and 
how  far  its  special  characters  are  due  to  subsequent  modifica- 
tion. Not  having  watched  the  mode  of  development  of  tlie 
additional  bristles  which  are  present  in  the  sexual  form,  I  am 
doubtful  as  to  whether  this  firsfpair  of  fasciculi  is  really  the 
representative  of  the  first  pair  in  the  larval  condition.  It  is 
probably  a  new  development — the  second  pair  of  the  sexual 
corresponding  to  the  fii'st  pair  of  the  larval  form.  The  rela- 
tion to  the  opening  of  the  first  pair  of  segment  organs  should 
determine  this  point ;  but  my  notes  are  not  absolutely  de- 
cisive on  this  relation, 

In  the  lai-val  Chtetogaster  lAmntei  there  is,  as  I  have  repeat- 
edly observed,although  the  specimens  measure  barely  one  tenth 
of  an  inch  in  length,  a  pair  of  segment  organs  situated  in  front 
of  the  first  pair  of  fasciculi,  and  opening  in  front  of  them, 
there  is  also  a  similar  pair  in  front  of  each  succeeding  pair  of 
well- developed  fasciculi,  connected  always  more  or  less  with  a 
muscular  diaphragm  forming  the  anterior  boundary  of  the 
segment  to  which  the  organ  belongs.  In  Chtetogaster  dia- 
phanus,  whilst  still  in  an  asexual  condition,  there  is  no  such 
large  gap  between  the  cephalic  and  first  abdominal  fasciculi 
as  exists  in  the  larval  Ch.  LimnM,  nor  is  there,  according  to 
his  figure,  in  the  Ch.  JUiiformis*  (with  three  bristles  in  a  fas- 

s  Andes  '  Neue  Wirbellose  Tliiere." 
cccdiiig  fnsciculus  in  Ck,  Umnai  i 
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ci<;ulus)  of  Schmarda.  There  is  also  this  important  tact — 
tliat  there  is  no  segmeut  organ  in  front  of  the  first  pair  of 
abdominal  fasciculi  in  Ch.  diap/ianus,  the  first  seg^nient  organ 
lying  between  the  first  and  second  abdominal  fasciculi.  So 
also  in  the  sexually  mature  Ch.  Limnai  there  is  no  trace  of 
a  segment  organ  in  front  of  the  first  pair  of  abdominal  fasci- 
culi— that  is,  so  far  as  my  notes  go  :  it  is,  of  course,  difficult 
to  establish  the  absence  of  such  delicate  structures.  Hence, 
then,  I  am  led  to  infer,  not  only  from  the  forward  position 
that  the  first  pair  of  abdominal  fasciculi  in  the  sexual  C/tteto- 
gaater  Limntei,  and  in  Chcetogoster  diaphanus,  are  not  the 
homologues  of  the  first  pair  in  the  larval  Ch,  Limnai ;  but 
the  same  conclusion  is  also  supported  by  the  disposition  of 
the  segment -organs.  A  further  piece  of  evidence  in  favour 
of  this  view  is  found  in  the  existence  of  structures  identical 
with  the  "  hard  pieces"  of  d'Udekem  (PI.  XIV,  fig.  1),  in  close 
proximity  to  the  first  pair  of  abdominal  fasciculi  in  the 
sexually  mature  Ch.  Limnai.  They  are  drawn  in  fig.8,  PI,  XIV, 
and  were  observed  in  two  different  specimens.  They  are  evi- 
dently aetie  or  bristles  modified  for  some  generative  function. 
"When  it  is  remembered  that  d'Udekem  indicated  the  "hard 
pieces"  in  Cheeloffoster  Mulleri  as  placed  at  the  orifices  of  the 
ciliated  eflferent  ducta  which  he  figured  in  that  species,  it 
becomes  clear  that  if  any  segment  organ  exists  in  this  posi- 
tion in  the  adult  Ch.  Limnm,  it  should  be  one  modified  so  as 
to  form  an  excretory  generative  duct,  I  am  certain  that  such 
a  duct  did  not  exist  in  the  specimens  I  studied,  nor  I  believe 
any  representative  of  a  segmen t- organ .  It  appears  to  me  to 
be  possible  that  at  a  later  stage  of  development  than  I  had 
the  luck  to  see  efferent  ducts  may  develop  in  connection  with 
the  modified  seta^  observed  by  the  side  of  the  first  pair  of  ab- 
dominal fasciculi  in  the  sexual  Ch,  Limntei.^  In  this  case  it 
would  seem  not  unlikely  that  the  first  pairof  fasciculi,  thcmodi- 
fied  setie  and  efi'erent  ducts,  may  one  and  all  be  new  develop- 
ments of  the  generative  region,  which  in  the  larvte  are  as  com- 
pletelv  unrepresented  as  are  the  generative  glands  themselves. 
This  question,  as  well  as  the  later  stages  of  reproduction, 
I  must  hope  to  clear  up  next  October. 

elcarlj  due  to  a  auppression  of  intermediate  fasciculi.  Tlie  appacent 
ccphaliflation  is  thus  caused ;  tbe  cephalio  bristles  are  not  more  trnlj 
ccptitdio  tban  tlie  Gret  pair  in  Naii,  bat  tlieir  sepnralion  from  Ilic  ne.tt  pair 
eiTca  then)  a  false  significance,  Tlieir  difi'ereutintioii  as  to  number  and  length 
IS,  liowover,  a  true  clnitn  to  distinction,  aad  is  ao  important  zoological 
cli»  Meter. 

'  Tlie  Bcallcred  condition  of  tlic  star-like  mnsscs  of  spcrmnlor.oa  in  tbo 
bodj-vavit;  (see  fig.  7,  PI.  1)  in  very  uiucli  agniiist  tlie  pcobabililj  of  on 
_  (flereut  duct  developbg  itself. 


280 

The  great  difference  in  size  between  the  sexual  Ch.  lAmnat 
ftud  the  fissiparous  laryas  which  abound  through  the  year 
must  not  be  overlooked.  I  believe  that  the  larvte  are  smaller 
in  the  earlier  months  of  ihc  year,  not  when  raeasui'ed  by  the 
length  of  the  chains  of  zooids,  which  are  very  long  when 
found  within  the  Limnseus  in  February,  but  estimated  by  the 
breadth  and  the  size  of  their  setie.  In  September  they  appeal' 
to  be  getting  bigger;  and  at  last,  in  October,  the  sexual 
forms  are  developed,  measuring  a  maximum  of  one  third  of 
an  inch  for  a  head  and  sixteen  fasciculi,  as  against  one  tenth 
of  an  inch  in  the  larvse  for  two  attached  zooids,  consisting 
each  of  a  head  and  seven  fasciculi,  the  posterior  of  which 
belong  to  new  growing  zooids.  I  may  here  also  observe  that 
the  rate  of  production  of  new  zooids  probably  varies  with  the 
abundance  of  nutriment,  and  that  in  some  cases  you  may  see 
as  many  as  four  or  five  segments  (indicated  by  fasciculi) 
remaining  attached  behind  a  head  without  sign  of  separation ; 
but,  as  a  rule,  you  ■vvill  observe  separation  taking  place  after 
the  third  abdominal  pair  of  fasciculi. 

Generative  Organs. — Having  above  described  the  changes 
occurring  in  Ch.  Limnm  on  assuming  the  sexual  state,  Other 
than  those  relating  to  the  genitalia  themselves,  I  shall  now 
describe  these.  In  a  specimen  which  consisted  of  two  indi- 
viduals developing  sexual  organs  and  intermediate  and  ter- 
minal zooids  in  a  state  of  growth,  I  endeavoured  to  fix  the 
position  of  the  generative  organs  in  relation  to  the  muscular 
septa  which  pass  from  the  body-wall  to  the  alimentary  canal, 
and  which  in  most  .YnneUds  agree  with  somites  or  segments 
in  number,  though  I  doubt  if  they  do  in  the  anterior  region 
of  Chajtogaster.  I  noted — 1,  septum  below  the  pharynx, 
followed  by  the  commissural  vessels  (see  former  paper) ;  then, 
2,  a  thinner  septum,  between  which  and  3,  a  similar  septum, 
was  a  doubly  pyriform  mass  of  considerable  size,  cellular 
structure,  and  transparent.  This  double  mass,  or  these  two 
masses,  were  the  testes,  as  was  most  clearly  proved  afterwards. 
They  appear  to  have  been  mistaken  by  d'Udekem  for  "seminal 
receptacles"  (PI.  XIV,  fig.  1),  since  he  figures  no  testes, 
but  organs  to  which  he  gives  the  above  name  in  the  position 
of  what,  there  can  he  no  doubt,  are  testes  in  Ch.  Limmiei. 
After  septum  3  came  two  round  masses  of  ova,  one  on  either 
side  the  nervous  cord ;  below  these  the  first  pair  of  abdominal 
fasciculi ;  the  modified  setje  (hard  pieces}  had  not  yet  appeared 
in  this  specimen.  Then  followed  septum  4,  between  which 
and  septum  5,  which  was  a  large,  well-marked  septum,  was 
a  pair  of  segment  organs  opening  in  iront  of  a  pair  of  fasci- 
ctUi, — the  fecond  abdominal  fasciculi  of  this  sexual  form>  the 
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I  believe,  of  the  Ini'va.  At  septum  No,  5  thestomach 
ended ;  that  is  to  say  tlie  dilatation  of  the  alimentary  canal 
ceases,  a  great  contraction  occurs,  and  a  second  expansion 
foUowB,  forming  what  may  be  termed  intestine,  for  the  sake 
of  distinction.     Between  septums  5  and  6, 6  and  7,  and  7  and 

8,  there  was  a  pair  of  segment  organs  and  a  pair  of  fasciculi, 
in  each  case.  These  were  followed  by  homogeneous  blastema, 
and  the  commencement  of  another  zooid,  to  which  succeeded 
a  third  zooid,  developing  sexual  organs  like  the  first.  In  the 
course  of  time,  no  doubt,  each  of  these  zooids  would  complete 
itself  by  developing  the  full  number  of  sixteen  or  seventeen 
segments,  perhaps  even  a  larger  number  than  I  saw  in  the 
specimen,  PI.  XIV,  fig.  2. 

77ie  Testis.— 'ilie  testis  is  seen  in  PI.  XIV,  fip.  5, 7.  In  the 
first  case  it  is  immature,  in  the  second  figure  it  is  in  a  worm  ap- 

Earently  quite  adidt ;  fissiparity  had  entirely  ceased ;  the  worm 
ad  the  appearance  given  in  fig.  2 ;  and  the  generative  pro- 
ducts, both  ova  and  spermatozoa,  were  floating  freely  in  the  body 
cavity.  The  large  spheres  of  which  the  testis  is  at  this  time 
composed  appear  to  be  thrown  off,  as  they  become  complete, 
into  the  peiivisceral  cavity,  where  they  assume  the  form 
(fig.  7),  the  well-known  actinophrys-like  masses  of  sperma- 
tozoa. These  pass  down  the  body  to  some  distance,  making 
their  way  so  far  as  the  third  or  fourth  pair  of  abdominal  fas- 
ciculi. TTiere  certainly  appeared  to  be  no  efferent  duct  in 
connection  with  the  testes  at  this  period  of  maturity.  Whether 
a  pair  are  developed,  or  how  the  spermatozoa  escape,  is 
nnknown  to  nie. 

TheClileUusandGenital8et<B. — The  clitellus extends  from  in 
front  of  the  first  pair  of  abdominal  fasciculi  to  behind  the  second 
pair.  Il  consists  ofcells  having  the  appearance  of  PI,  XIV,  fig. 

9.  The  presence  of  a  clitellus  implies  copulation ;  but  the 
|,<mly  other  copulatory  organs  are  possibly  the  stimted  bristles 
I  irhich  develop  near  the  first  fascicuK.     To  these  remarkable 

organs  I  propose  to  give  the  name  of  genital  setse.^  A  clitellus 
implies  copulation,  if  the  usual  explanation  of  its  function  is 
correct ;  but  it  seems  to  me  to  be  quite  as  well  suited  to  the 
purpose  of  forming  an  egg-capsule  as  to  aiding  copulation — 
in  fact,  rather  better.  In  the  Earthworm  it  probably  is 
useful  in  sexual  congress;  but  it  by  no  means  follows  that 
because  such  is  its  function,  or  a  part  of  its  function  in  the 
Earthworm,  that  such  is  its  function  elsewhere.     An  existing 

'  I  have  recently  observed  similarly  modified  selic  in  Kuii,  wbicli  dcrelope 
aa  a  new  pair  of  fasciculi,  indicating  a  segment  unrepresented  in  tlie  aseiual 
form.  Tnus  the  ciistence  of  distinct  larvid  and  tMlure  forms  U  estthlisbed 
bt  gtmnuptroiu  Uligoobieta. 


^Rructure  may  have  its  function  largely  changed  to  meet  a 
want  in  tlie  organism ;  and  it  has  yet  to  be  proved  tbat  the 
Liraicolte  use  their  clitelli  in  copulation,  whilst  a  "  capaulo- 
genons  gland,"  aa  d'Udekem  termed  certain  internal  glands, 
IS  wanting  in  many  cases.  Jlence,  I  think,  we  cannot  infer 
any  very  intimate  or  elaborate  copulation  from  the  presence 
of  a  clitellus. 

The  Ova. — The  ova  appear  in  round  masses,  paired  on  oppo- 
site sides  of  the  neural  cord.  Their  appearance  may  bo  learned 
from  the  figures.  At  first  only  the  anterior  masses  appear. 
Subsequently  in  two  cases  I  noticed  a  second  small  pair — that 
IB,  a  younger  pair,  developing  posteriorly  to  the  first  pair  of 
abdominal  fasciculi.  There  was  no  oviduct  perceptible.  The 
ova  floated  in  masses  in  the  most  mature  individual  I  ob- 
served, in  the  perivificeral  cavity ;  one  ovum  had  grown  much 
larger  than  the  others  in  the  same  mass,  as  is  very  udual 
among  Oligochfeta.  The  ova  drawn  in  PI.  XV,  fig,  4,  were 
each  about  -rcViT'^'i  "f  *i  ^ch  in  diameter.  The  ova  arise  in 
the  protoplasmic  matter  surrounding  the  nerve-cord,  by 
extension  of  which  same  matter  the  homogeneous  blastema  is 
formed  from  which  the  head  and  somites  are  produced  in 
zooid-growth.  The  masses  of  ova  commence  as  detached 
protoplasmic  masses,  in  which  arise  feebly  defined  nuclei, 
appai'ently  few  in  number  at  first,  but  increasing  in  distinct- 
ness till  there  are  seven  or  more  visible  on  one  surface,  each 
with  surrounding  differentiated  matter.  The  ova  so  developed 
simply  hang  together,  not  supported  by  any  framework,  and 
are  easily  detached  from  their  position  when  their  growth 
has  proceeded  some  time.  The  simplicity  of  these  ovaries  is 
equaled  by  that  of  the  testes,  in  which  the  sac-Kke  figure 
disappears  with  development,  and  simple  masses  of  sperma- 
tozoa are  detached  in  numbers  from  an  aggregated  mass,  as 
they  become  ripe  and  float  freely  in  the  body  cavity.  The 
masses  of  ova  and  the  masses  of  spermatozoa  thus  floating  ai'e 
strictly  comparable.  The  enormously  greater  relative  abun- 
dance of  spermatozoa,  as  compared  to  ova,  is  very  striking. 
'I'heir  mass  is  even  far  greater.  What  special  piu-pose 
does  this  serve  in  the  worm's  adjustment  to  its  conditions? 

As  to  how  the  ova  escape  from  the  body,  how  they  are 
impregnated,  how  they  develop,  what  may  be  the  first 
appeai-ance  of  a  young  ChiEtogaster,  as  also  the  time  and 
place  of  his  debut,  I  have  as  yet  not  the  slightest  indication. 
The  interesting  chanjje  from  larva  to  adult,  which  is  parid- 
leled  amongst  PolycbsEt,  but  not  recorded  amongst  Oligo- 
eheet  Chffitopoda,  makes  one  anxious  to  know  the  whole 
history  of  this  minutest  of  tJie  class.     I  cordially  recommend 


■  upper  reservoir  on  lower  Hampstead  Heatli  to  ihoae 
readers  who  wish  to  get  abundance  of  both  Chalogatler 
^mntei  and  C/iteioffasier  diaphantis. 

Ciassificalion. — In  vol,  xxvi  of  the  '  Linntean  Trans  ac  t  ions, ' 
p.  744,  speaking  of  the  zoological  position  of  Chsetogaster,  I 
remarked,  in  reference  to  the  genera  ChEelogaster,  Parthe- 
nope,'  Thysanoplea,  and  ^olosoma,  "they  are  now  put 
with  the  Naids,  from  which  certainly  CbEetogaster  difiers  as 
much  as  Nais  does  from  Lumbricuc."'  The  classification 
here  indicated  has  been  since  advocated  by  M.  Leon  Vaillant 
in  his  interesting  paper  already  allnded  to  {'Ann.  des  Science* 
Natnrelles,'  186S).  M.  Vaillant  proposes,  as  primary  groups 
of  Oligochteta,  these,  viz  Lumbriciua,  Naidina,  and  tlhreto- 
sastrina.  The  limitation  of  Lumbriciua  given  by  M.  Vaillant 
IS,  perhaps,  not  quite  what  could  be  wished,  his  Naidina  and 
Lumbricina  forming  more  natiirally/owr,  or  at  least  three,  fami- 
lies; but  I  believethefamilyChtetogastrina  to  be  well  justified. 
M.  Vaillant  pUces  in  it  Chilogaster  and  Ctenodrilus  (Parthe- 
nope).  It  is  this  Parthenope  which  made  me  hesitate  to  propose 
a  family  for  Chsetogaster  ;  for  it  has  not  the  specialised  cephalic 
fasciculi  of  Cho;tognster(Schmarda'sCh£etogaster from  South 
America  seems  also  to  be  in  this  case,  and  further  agrees  with 
Parthenope  in  its  having  only  three  bristles  in  a  fascicle), 
and  thus  seems  to  bridge  over  the  chnsm  to  Naidina,  its 
ciliated  prostomium  and  spotted  integument  also  helping  on 

■the  way  through  (Eolosoma.  Nevertheless,  its  uncinate  bria- 
hUs  in  sinsfle  si-ries  and  neural  position,  and  its  general  form, 
fegree  with  ChBeiogaster.  We  cannot  hope  or  reasonably 
Vxpect  that  throughout  the  organic  world  Nature  should 
destroy  some  forms  and  keep  others  going,  precisely  in  such 
a  way  that  those  at  present  existing  may  form  genera,  fami- 
lies, orders,  or  classes  at  all  comparable  to  one  another  in 
size  or  significance.  A  finer  scale  for  indicating  the  gaps 
between  various  groups  is  now  needed  than  any  suited  to  the 
philosophy  which  regarded  species  and  classes  as  divine 
institutions,  but  allowed  men  to  speculate  as  to  the  less  sacred 
"  families"  and  "orders."  In  the  assemblage  of  forms  known 
ae  Vermes  this  fact  is  strikingly  exemplified ;  and  in  the  con- 
Btruction  of  the  genetic  tree  of  that  group  Chstogaster  will 

^1  Tbis  ia  Scbmidt's  genus ;  it  ia  identical  with  Clapnriile's  Ctenodriluii 
Fkcl  nhicli  JI.  Vaillsnl  appean  to  have  overlooked.  In  PI.  XV,  6g.  9,  I 
iTB  eiven  n  sketch  of  ihe  worm. 

»  "Tbe  K&p  bi^lwpeii  Nsis  and  ClirelOBaater  ta  not  ao  (trrat  aa  1  thotielit 
vbeD  wiiliu);  as  above.     Tlie  grcHt  HifTi^reiice  is  in  the  suppression  of  faa-  ■ 

cieuli  in  llie  pLnijiigcsl  region  of  CluEtnganter.     Id  oiher  iiiattGrs  the;  are  H 

closelj  allied.  e.$.  genitalia,  form  of  satK,  thsouIu-  sjslem,  &e."  H 
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have  to  occupy  a  distinct  position  among  the  earlier  Chteto- 
pods,  tracing  its  ancestry  first  to  a  progenitor  of  Parthenope, 
and  through  this  to  the  stirps  of  jEolosoma  and  the  Naids. 

Summary. — The  following  facts,  with  regard  to  the  sexual 
form  of  Cheeioffasler  Limvtei,  may  be  regarded  as  certainly 
ascertained. 

1st.  The  sexual  form  makes  its  appearance  in  October, 
and  is  then  but  rare.  It  exhibits  greater  activity  than  the 
larvfe. 

2nd.  It  is  from  twice  to  three  times  as  large  as  the  small 
larval  chains  of  zooids,  which  measure  from  one  tenth  to  one 
sixth  of  an  inch  in  length. 

3rd.  Sixteen  or  more  segments  bearing  fascicnU  of  setro 
succeed  in  unbroken  order  to  the  head  and  cephalic  fasciculi, 
forming  a  tapering  individual  worm,  instead  of  three  (tempo- 
rarily five  sometimes}  such  segments  in  the  larvEP. 

4ih.  The  alimentary  canals  of  the  adults  and  adolescent 
contain  eetie  which  have  been  swallowed. 

5th.  The  adolescent  have  often  but  half  \he  number  of  seta 
prevalent  in  the  larvte  (twelve  in  cephalic  and  eight  in 
abdominal  fasciculi);  the  adult  have  invariably  twice  the 
larval  number  of  setae  in  each  fasciculus. 

6th.  The  first  pair  of  abdominal  fasciculi  are  situated  more 
anteriorly  than  in  the  larvee,  with  whose  first  the  second  pair 
agree,  not  only  in  nosition,  but  probably  homologically. 

7th.  A  thick  cuticle  exists,  which  is  absent  in  the  larva. 

8th.  A  general  advance  in  the  hislolo<iical  structure  and 
specialisation  of  the  viscera  is  apparent  in  the  adult;  but 
the  pharyngeal  portion  of  the  nervous  system  retains  its 
simplicity. 

9lh.  There  is  a  bilobed  testis  situate  near  the  cesophagus, 
the  spermatozoa  from  which  float  in  masses  in  the  perivisceral 
cavity  when  complete. 

10th.  Ova  develop  posteriorly  to  the  testes  in  paired 
masses  on  the  sides  of  the  nerve-cord ;  they  also  are  detached 
and  float  in  the  perivisceral  cavity. 

11th.  Close  to  the  first  pair  of  abdominal  fasciculi,  at  the 
inner  margin  of  each,  are  developed  four  stunted  and  thick 
bristles  of  generative  function. 

12th.  A  clitellus  surrounds  the  region  of  the  worm  about 
and  between  the  two  first  pairs  of  abdominal  fasciculi, 

13th.  Some  of  these  changes  arise  by  modification  m  a 
worm  already  grown.  How  far  any  arise  in  the  course  of 
growth  is  not  ascertained. 

Chetogatter  diapkanua. — In  PI.  XV,  figs.  5,  6,  I  have 
sketched  roughly  the  nervous  system  of  this  species.     Leydig 
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[,  5  in  his  work  on  the  n 


jured  the  parts  given  in  fig,  0  in  his  worlt  on  the  nervous 
System  of  Annulosa.  The  presence  of  the  second  commissure 
r  nerve-collar  {slg}  is  very  remarkable.  It  is  not  present 
t  in  CA./.!mw(Ci,  or,  if  represented,  not  sufficiently  diiferentiated 
from  the  eurrounding  tissue  to  be  apparent.  In  the  larvae  of 
Ch.  LimiuBi  the  nerve-tissue  is  homogeneous.  The  chain  of 
ganglia  drawn  from  the  first  subtesophageal  is  important  in 
connection  with  the  question  as  to  the  number  of  somites  in- 
tervening between  the  cephalic  bristles  and  the  first  abdominal 
fasciculi.  It  is  not  till  we  get  as  far  down  the  cord  as  that 
lettered  1  6r.  (in  connection  with  the  first  pair  of  abdominal 
fasciculi)  that  the  normal  form  of  ganglion,  which  persists 
throughout  the  rest  of  the  body,  commences.  Two  normal 
pinglia  are  probably  represented  by  a  and  s£  respectively  on 
the  (Esophagus  and  stomach,  and  hence,  it  may  be  inferred 
— two  somites,  which  have  berome  fiied  and  modified  into 
this  intra-fascicular  region;  but  it  seems  that  this  is  not  a 

» necessary  conclusion.  We  may  sup]»ose  that  this  region 
never  has  been  or  would  be  segmented,  and  that  its  ganglia 
tre  due,  not  to  an  arrested  or  fused  condition  of  tertinry  aggre- 
gation, but  to  development  of  ganglionic  nerve-tissue  at  various 
points  in  the  nerve-strand  of  a  secondary  aggregate — that  is 
to  say  ihe  secondary  aggregate  to  which  each  segment  of 
Chsetogastcr  partially  corresponds  in  an  arrested  condition 
(i.  e.  minus  a  head).  The  separation  into  giiugliform  masses 
in  the  nerve-cord  from  spkg.  to  1  br.  may  indicate  superijt' 
duced  and  not  constitutional  segmentation.  The  separation 
of  these  two  forms  of  segmentation  ia  a  matter  of  great 
difficulty,  and,  at  the  same  time,  most  important  for  the 
morphology  of  the  Annulosa,  and  equally  for  that  of  the 
Vertebra  ta. 

Kioi 
I 

^F  SiB  John  began  by  adding  four  more  species  to  the  list  of 
British  Thysanura,  which  now  comprises  about  fifty  species, 
of  which  only  fourteen  were  recorded  as  British  when  he 
began  to  study  the  group.  Three  out  of  the  four  now  added 
B  Continental  species  j  the  fourth  does  not  agree  with  any 


KoTKS  on  ihe  Thtsanura.  By  Sir  John  Lubbock,  Bart., 
F.R.S.,  V.P.  Linn.  Soc,  &c.  &c.  (Abstract  of  Paper, 
No.  4,  read  to  the  Linnean  Society.) 


'w  yet  described.  He  then  made  some  remarks  on  the 
reproduclion  of  lost  parts,  especially  on  the  reparaticm  of 
wounded  antoniice.  He  showed  that  if  an  antenna  is  cut 
off,  for  example,  in  the  middle,  it  never  again  recovers  the 
norlnal  number  of  sogmenls,  and  he  menlions  the  curious 
fact  that  among  the  species  with  longest  antennie  it  is 
extremely  rare  to  find  a  full-grown  specimen  in  which  these 
organs  are  perfect.  It  is  also  remarkable  that  the  reproduced 
segments  acquire  an  abnormal  length.  Thus,  for  instance,  if 
a  Tomocerus  has  the  terminal  and  part  of  the  third  segment 
removed,  the  terminal  segment  is  never  reproduced,  though 
the  penultimate  one  acquires  a  greater  length  than  in  un- 
mutilated  specimens. 

Sir  John  then  described  the  internal  anatomy  of  the 
Thysanura,  alluding  successively  to  the  digestive,  respira- 
tory, nervous,  reproductive,  and  muscular  systems.  In 
opposition  to  Nicolet,  he  denied  the  existence  of  Malpighinn 
vessels  or  of  trachcEC.  The  latter  point  is  one  of  much 
interest,  and  the  more  so,  perhaps,  because,  as  Sir  John 
pointed  out,  while  the  majority  of  the  groxip  has  no  well- 
developed  system  of  trachese,  in  Smynthurus,  on  the  con- 
trary, they  are  easily  visible.  Sir  John  dwelt  at  considerable 
length  on  the  arrangement  of  the  muscles,  especially  de- 
scribing the  mechanism  of  the  spring  and  of  the  ventral 
tube. 

He  then  made  some  remarks  on  the  classification  of  the 
Thysanura.  He  pointed  out  that  the  Lepismids  and 
Foduridte  were  much  less  nearly  allied  than  had  hitherto 
been  supposed ;  and  he  considered  that  the  Poduridte, 
SmyuthuridEE,  and  Lipnridie  formed  a  well-marked  and 
distinct  group,  characterised  specially  by  the  presence  of 
the  gastric  tube,  to  which  he  attributed  greater  classificatory 
importance  than  to  the  saltatory  appendage. 

Finally,  he  expressed  the  opinion  that  this  group,  though 
nearly  allied  to  the  true  Insects,  differed  more  from  the 
Coleoptera,  Lepidoptera,  and  other  typical  orders  of  insects, 
than  these  groups  do  from  one  another. 


On  Severai.  Nbw  and  Rark  Species  of  Fresh-water 
DiATOMACf  diacoeered  in  Northumbbkland.  By  Arthur 
Scott  Donkin,  M.P.,  Lecturer  on  Forensic  Medicine  to 
the  tlmversity  of  Durham,  and  Physician  to  the  Sunder- 
land Infirmary  and  Dispensary. 

With  Plate  XVIII. 


Is  pnrsuing  my  investigations  with  the  view  of  publishing, 
at  no  distant  period,  an  entirely  new  work  on  the  Britisli 
Diatomaceio,  I  have  recently  met  with  several  highly  in- 
teiesting  fresh-waler  species ;  some  of  them  entirely  new  to 
science,  the  others  scarcely  known  to  observers  in  this  country. 
To  a  <ie:«cription  of  these  I  now  beg  to  direct  attention. 

In  my  previous  contributions  on  the  Diatomacese  to  the 
Boyul  Microscopical  Society  of  London,*  and  to  the  pages  of 
this  Journal,^  I  have  fully  indicated  the  localities  where 
immense  congeries  of  marine  species  may  be  found  luxuriating 
in  their  natural  habitat  on  the  sandy  shore,  during  the  warm 
months  of  summer.  I  now  venture  to  offer  a  few  observa- 
tions on  the  localities  most  fa^o^ahle  to  the  production  of 
fresh-water  siiecies,  and  tlie  best  method  of  collecting  them ; 
but  in  our  search  for  these  we  must  lake  our  leave  of  iha 
delights  and  refreshing  breezes  of  the  sea-beach,  where — 

"  Percusaa  jiivant  Buctu  lam  litura," 
and  direct  our  steps  to  meandering  rivers  and  the  babbling 
waters  of  mountain  streams — 

SaxoBQs  inter  decurnint  llumiiia  valles," 

with  all  their  fascinations  for  the  student  of  Natural  History. 
It  is  a  mistaken  assertion,  and  only  applicable  to  the  com- 
moner species,  that  the  Diaiomaeese  are  almost  ubiquitous. 
On  the  contrary,  many  species  are  extremely  fastidious  as  to 
localities,  while  others  are  only  propagated  in  abundance  at 
certain  seasons  of  the  year.  Thus  the  humble  Gomphonema 
olivaceum  only  occurs  in  the  spring,  in  small  clear  streams 
and  ditches  in  exposed  situations,  covering  the  stones  at  the 
bottom  with  olive-coloured  mammillated  cushions,  and  only 
ID  those  places  where  the  water  is  running  with  some  degree 
.oF«wiftness.  Remove  a  mass  of  this  species  from  its  habitat, 
and  place  it  in  a  bottleful  of  the  water  in  which  it  was  fot^ 

'  '  Trans.  Micr.  Sue,"  vol.  yi.  New  Series,  p.  H. 
*  Vol.  i.  New  Series,  p.  1. 
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merly  growing  and  expose  it  to  the  sun,  and  it  will  die  in  a 
few  hours  and  become  quite  bleached — a  fact  clearly  showing 
that  a  constant  supply  of  pure  cuM  water  is  essential  for  its 
existence. 

Surirella  biaertata,  Navicula  nolilis,  and,  indeed,  many 
other  species,  prefer  the  pure  spring  water  of  boggy  pools  on 
exposed  hill-sides.  All,  indeed,  require  for  their  abundant 
propagation  pure  water  and  sunshine,  with  a  certain  degree 
of  warmth.  Consequently,  stagnant  pools,  overshadowed  by 
bushes  and  the  boughs  of  trees,  are  never  productive  of 
diatoms,  the  only  species  I  have  ever  found  alive  in  water 
after  it  had  actually  become  quite  putrid  being  Cymaio' 
pleura  solea  ami  C.  ellipttca  ;  but  how  long  even  they  could 
have  continued  to  exist  under  such  conditions  I  h^ve  not 
ascertained. 

EShallow,  rapid  rivers  and  mountain  streams,  and  the  rills 
and  springs  of  pure  water  supplying  them,  are  the  favorite 
haunts  of  a  very  large  number  of  species.  During  a  con- 
tinuance of  dry,  warm  weather  in  spring,  summer,  and 
autumn,  they  are  propagated  in  surprising  abundance  on 
the  sandy  or  gravelly  bottoms  of  gently  running  pooh,  or  in 
the  quiet  eddies  by  the  margins  even  of  rapid  streams,  or  of 
shallow  pools  distant  from  the  main  stream,  and  subject  to 
the  inundation  of  floods,  at  other  times  supplied  with  water 
percolating  through  the  sand  or  gravel.  In  all  these  locali- 
ties a  plentiful  supply  may  be  obtained  by  scoopiug  up  the 
coloured  stratum  at  the  bottom  with  a  spoon,  and  separating 
the  sand  from  the  diatoms  by  subsidence,  and,  if  a  sandy 
instead  of  a  muddy  portion  of  the  bottom  is  selected,  a 
gathering  will  be  secured  unmixed  with  impurities,  and 
exceedingly  rich.  In  the  daytime,  especially  in  sunny 
weather,  the  stratnm  of  diatoms  at  the  bottom  is  floated,  by 
the  air  bubbles  generated  and  entangled,  to  the  surface  in 
broken  masses  or  flakes,  which  may  be  collected  from  the 
surface  by  a  spoon,  and  placed  in  bottles.  These  flakes 
floating  on  the  surface  being  quite  buoyant,  are  wafted  by 
the  breezes  into  the  main  current,  and  are  carried  downwards 
by  the  strcani ;  so  that  there  is  no  better  method  of  securing 
a  supply  of  a  great  variety  of  species  than  walking  by  the 
side  of  a  river  and  collecting  tiie  brown,  jelly-looking  flakes 
us  they  float  onwards  on  its  surface,  to  be  finally  deposited  in 
the  mud  of  its  estuary,  from  which  some  of  the  species  of 
which  it  is  composed  may  afterwards  chance  to  be  collected, 
and  described  as  brackish  water  forms. 

The  species  forming  the  subject  of  the  present  memoir 
were  discovered  in  localities  such  as  I  have  indicated,  and  in 
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the  manner  I  have  described,  the  splendid  form  Nanioula 
Coguedensis  having  been  obtained  in  the  flakes  floating  on  the 
surface  of  a  pool. 

The  gatherings  made  in  the  rivers  Coquet  and  Breamish, 
both  mountain  streams  flowing  from  the  Cheviot  range,  bore 
a  striking  resemblance  to  those  from  several  localities  in  the 
North  of  Scotland,  containing  in  abundance  several  of  the 
species  found  in  them,  as  described  and  iignred  by  the  late 
Professor  Gregory  in  this  Journal,^  Amongst  these  I  may 
mention  Nacicula  cocconetformis,  Greg.,  !f.  bacillum  Ehr.,  2f. 
nodosa,  Ehi., H.integra,  Smith;  Stauroneis  ovalis,  Greg.,  and 
Surirella  ienera,  Greg,,  besides  two  beautiful  forms  hitherto 
only  found  as  British  species  in  Ireland,  namely  — 
"Surifella  Caledonica,  Ehr.  {S.  turgida,  Sm.)  and  Cymato- 
pleura  plicata,  Ehr.  {C.  Hybernica,  Sm.},  the  former  in  con- 
siderable abundance. 

The  invention  of  the  binocular  microscope  by  Mr.  Wenham, 
has  introduced  a  most  important  aid  to  the  study  of  the 
Diatomacese,  inasmuch  as  it  enables  us  to  obtain  a  correct 
knowledge  of  the  form  and  construction  of  the  silicious 
fnistule  and  its  valves,  previously  impossible  with  the 
monocular  instrument.  What  a  striking  impression  is  pro- 
duced in  viewing  for  the  first  time  under  the  binocular  a 
valve  of  Heliopelia.  How  very  different  the  configuration  of 
this  truly  beautiful  species  really  is,  from  the  illustration  of 
it,  as  seen  by  the  monocular,  given  in  the  plate  forming  the 
frontispiece  to  Dr.  Carpenter's  valuable  treatise  on  the 
microscope.  The  same  may  be  said  of  many  olher  species,  and 
indeed  of  whole  genera.  I  shall  merely  instance  another. 
Syaloducus  sublilia  is  described  amongst  test  objects  in  the 
work  just  cited,  p.  183,  as  being  of  a  discoid  form,  and 
having  markings  which  radiate  in  all  directions  very  much 
like  those  of  an  engine-turned  watch.  Mr.  Kalfs,  loo,  whose 
accuracy  as  an  observer  is  sufficiently  well  known,  saya  of 
the  genus  Hyalodiscus : — "lis  flat  disc  will  distinguish  it 
from  Podosira." '  Now  the  fact  is  ihnt  the  valve  of  Hyalo- 
discus suhiilis  is  Aem/s^Amca/,approachingindeedto  conical, 
not  A  flat  disc  as  it  appears  to  be  under  ihe  monocular  ;  while 
the  miirkings,  seen  radiating  in  all  directions,  are  optical 
illusions  produced  by  the  impossibility  of  getting  into  focus 
at  a  time,  under  a  high  power  more  than  a  narrow  zone  of 
the  hemispherical  valve.  Numerous  other  examples  might 
be  adduced  to  show  that  the  monocular  microscope  with  ita 
flat  field  is  so  unadapted  to  the  study  of  the  diatouiacee,  and 
'  Vol.  W,  p.  1 ;  pi.  i.  1356. 
'  '  Prit.  luf..'  p.  811. 


290 

'^splays  BO  little  of  their  real  contour,  that  it  mil  be  found 
necessary  to  reconstruct  ami  reilescribe  several  oi  the  existing 
genera,  and  amongst  them  the  genus  to  which  I  am  about  to 
direct  attentigii. 


SuRiKELLA,  Turpin,  1827. 

Frustules,  free,  solitary,  with  equal  extremities  or  cuneate. 
Valve  with  a  median  longitudinal  clear  line  or  space :  pro- 
duced laterally  into  caHnated  ala,  and  folded  trausvereely 
or  obliquely  into  plica  alternately  elevated  and  depressed : 
most  strongly  developed  near  the  margins,  and  growing 
fainter  towards  the  median  line  or  space  ;  aides  of  the  valve 
flexed  inwards  from  the  cariufc  towards  the  margin. 

Such  I  conceive  to  be  the  generic  characters  of  Surirella, 
which  have  hitherto  escaped  recognition,  owing,  doubtless, 
to  the  imperfect  observation  afforded  by  the  monocular 
microscope. 

This  genus  was  first  established  by  Turpia  in  1827. 
pujardin'  says  of  his  definition,  which  1  have  not  seen,  "  M. 
Turpin  voluit  faire  un  genre  particulier  decelles  dont  la  forme 
est  ovale,  presque  ronde,  et  qui  aont  fortemeot  ciselees;  11 
les  nomma  Surirella,"  In  1841  it  was  restricted  by  the 
formation  of  the  genus  Campy lodisctts  by  Ehrenberg  j  and 
still  further  in  1853  by  the  late  Professor  Smith  in  the  con- 
struction of  the  genera  Cymaiopleura  and  Trybltonelia.  But 
the  characters  of  Surirella,  as  given  by  Professor  Smith,  are 
by  no  means  exact  nor  explanatory  of  the  structure  of  the 
valve  in  this  genus ;  he  describes  the  margins  of  the  valve  as 
"  produced  into  alae  ;"*  and  in  defining  the  genus  Trybliottflla 
he  says  "  it  agrees  with  Surirella  in  the  presence  of  aljc, 
but  tliese  arise  from  the  disc  and  are  not,  as  in  Surirella, 
prolongations  of  the  margin."'^  This  description  and  the 
figures  of  the  marginal  views  (P.  V.}  given  in  Plate  viii,  vol, 
i,  show  that  Professor  Smith  was  not  aware  of  the  real 
structure  of  the  frustiile  and  conformation  of  the  valve.  The 
a/*  are  not  prolongations  of  the  margin,  nor  placed  at  the 
margin,  but  are  produced  by  the  abrupt  inflection  or  folding 
inwards  of  the  sides  of  tlie  valve,  at  a  more  or  less  acute 
angle,  some  distance  from  the  margin ;  the  point  of  flenure 
forming  a  carina  on  either  side.     Thus  the  valve  has  three 

•  '  Hist.  Nat.  des  Infus.,'  p.  673,     18tl. 

*  '  Sjnop.  of  Brit.  Diatom.,'  voL  i,  p.  30. 
'  Op,  oil.,  p,  35. 
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listinct  Burfacee  externally,  as  shown  by  the  aecompanying 
figure;  a,  the  dorsum,  gene- 
rally more   or   leas    concave, 
and  b,  h,  the  two  lateral  aur- 

.faces.      It  will  be  seen,  there-         K       ^  rf      .« 

fore,  that  the  margins  (c,  c) 
are  contracted  within  the  area 
of  the  expanded  alae  (i^,  d) 
which  are  composed  of  two 
folds  of  the  valve,  and  that  the 
carinte  (e,  e)  are  the  poiuts  of 
flexure. 

The  transverse  or  oblique  "canaliculi"  of  Smith,  or 
"  cosliB "  of  Rabenhorat,  and  others,  are  the  alternate 
plicte  produced  by  the  corrugation  laterally  of  the  valve. 
The  piicEe  are  alternately  concave  and  convex  on  both 
surfaces.  In  the  typical  species  in  which  the  plicie  are  semi- 
cylindrical— as  in  S.  biseriata  and  S.  spltndida — that  which 
is  a  cotia  on  one  surface  of  the  valve  is  a  canaliculits  on  the 
opposite.  The  object  of  this  structure  appears  to  be  to  secure 
sufficient  strength  and  a  certain  degree  of  elasticity,  with  a 
small  amount  of  siliceous  matter,  so  as  to  enable  the  fr ustule 
to  float  in  water. 

When  a  valve  is  placed  flat  under  the  field  of  the  micro- 
scope the  margins  are  overlapped  by  the  carina,  and  are  thus 
'Concealed  from  view, 

1.  Swirella  Barrowcliffia,T)oukin. 

FniBtule  panduriform  on  M.  V.'  and  S.  V.  {and  when 
])1aced  obliquely),  with  four  equidistant,  expanded,  carinated 
'alee;  carinte  sinuously  constricted  in  the  middle  and  rounded 
towards  the  truncated  extremities.  Valve  on  S,  V.  elongated, 
narrow,  slightly  pauduriform ;  extremities  rounded  with  a 
central  notch ;  al^  expanded  backwards,  panduriform, 
strongly  carinated  ;  plicae  (canaliculi)  transverse,  wide,  semi- 
cylindrical;  widening  towards  the  carime  and  reaching  a 
short  distance  within  them. 

Ha6.  Fresh  water.  River  Coquet,  Elyhaugh;  plentiful 
April  and  May,  1869. 

The  pandurirorm  outline  of  the  species  on  every  aspect 

<  F.  V ,  Smith.  I  prefer  M.  V.,  to  denote  mar^tial  view,  or  tliat  liew  of 
Ule  fraitule  in  wliich  Ihe  murgias  of  tlie  valrcs  witL  tlie  intervening  conoect- 
ine  lone  are  exposed  to  view.  Grenl  confusion  in  tliis  reaped  pretuls, 
Wtiat  a  a  prlmar;  aurface  with  Kulzing,  it  ■  tecondar;  with  Rftbenhorgt, 


ill  wbich  the  frustule  can  be  viewed]  together  with  the 
notched  extremities  of  tlie  valves,  at  once  distinguish  it  from 
every  other  member  of  the  genus.  The  central  notch  at  each 
extremity  is  produced  by  the  expansion  of  the  carinie  beyond 
the  margin  of  the  valve,  bo  that  a  groove  runs  across  the 
truncate  extremities  from  the  surface  of  one  valve  to  that  of 
the  other;  or,  in  other  words,  the  groove  across  each  extre- 
mity is  continuous  with  the  concave  dorsum  of  the  valves. 
I  have  had  repeated  opportunities  of  observing  this  both  in 
living  and  mounted  specimens. 

This  form  appears  to  be  allied  to  S.  didyma,  Ktz.  ('  Bac,,' 
p.  60,  t.  iii,  67),  and  S.  panduriformi»,  Rahen.  ('  Siissw. 
Diat.,'  p.  29,  t.  Iii,  8  and  9] ;  but  it  is  difficult  to  say  what  is 
meant  by  Kutzing's  and  Rabenhorst'a  figures,  Kutzing  de- 
scribes S.  didyma  as  follows:  "  Obtonga,  utriuque  truncata, 
medio  sinuato-constricto,  margine  punctata/'  and  says  it  ia  a 
brackish  water  species  from  the  Isle  of  Wangerooge, 
Rabenhorst  more  recently  ('  Diatom.  Europ.,'  Leip.,  1S64, 
p.  51)  has  referred  his  S.  panrfun/brmw  to  this  species ;  but, 
according  to  him,  the  M.  V,  is  not  panduriform,  but  oblong 
lanceolate,  with  truncate  extremities ;  while  the  valve  on  8.  V. 
is  oblong  panduriform,  with  truncated  extremities;  the 
"  costie "  being  fine,  arising  from  marginal  nodules ;  his 
description  is :  E.  minimis ;  oblonga,  utrinque  truncata, 
panduriform  is,  a  latere  oblongo-lanceolata,  utroque  polo 
truncata.  Costis  parallelts  gracilibus,  e  uodulis  marginalibas 
ortis,  v.  V,  Hab.  in  aguis  submarinis  liloralibits  GermauiK, 
Italise,  &c.  Mr.  Ralfa  ('  Frit.  Inf.,'  p.  794j  thinks  S.  didyma 
is  doubtfully  a  Surirella.  It  is,  however,  a  submarine  species, 
according  to  Kutzing  and  Rabenhorst;  while  the  present 
species  was  discovered  in  the  sandy  bottom  of  a  pool,  and 
floating  ou  the  surface  of  a  clear  mountain  stream  several 
miles  distant  &om  the  sea. 

2.  Surirella  subalpina,  Donkin. 

Frustule  on  F.V.  broad,  cuneate;  extremities  truncated; 
als  conspicuous.  Valve  ovate,  elongated;  plicae  transverse, 
slightly  inclined  near  the  extremities  becoming  incon- 
spicuous a  short  distance  within  the  carinas,  alternately 
costate  on  the  inner  surface  of  the  valve. 

This  species  differs  from  S.  splendida  and  other  allied 
species  in  the  alternate  or  inner  plicse  being  narrow  and 
strongly  costate ;  in  this  respect  it  bears  a  close  resemblance 
to  S.  limosa,  Bailev.  ('  Quart.  Jour.  Micr.  Sci./  Vol.  VII, 
p.l79,  PI.  IX,  o.)' 

Hab.  Fresh  water.     Discovered  in  abundance  in  a  clear 
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J*  at  Ingram,   on  the   river  Breamiah,   mixed   with   a 
sprinkliug  of  S.  bheriata. 

3,  Surirella  tenera,  Gregory.  ('Quart.  Jour.  Micr.  Sci./ 
Vol.  IV,  p.  11,  PI.  1,38.) 

FruBtnle  on  P.  V.  elongated,  narrow,  cuneate.  Valve  on 
B.  V.  elongated,  narrow,  ovate  [  plicie  transverse,  slightly 
inclined  near  the  extremities,  conspicuous,  reaching  to  the 
median  line^  semi -cylindrical ;  the  inner  narrow,  about  8 
in  001". 

Allied  to  S.  splendida,  but  a  very  much  smaller  and  more 
slender  species,  and  with  much  finer  plica. 

This  form  was  described  by  Professor  Gregory  as  a  doubt- 
fbl  species,  being  under  the  impression  that  it  might  be  the 
perfectly  developed  S.  linearis.  After  ample  investigation, 
soweverj  I  feel  satisfied  that  it  is  a  distinct  and  well-marked 

River  Coquet,  Elyhaugh,  May,  1869, 
frequent.     Banffshire,  Professor  Gregory. 

4.  Navicula  Coquedensis,  Donkin. 

Very  large.  Valve  on  S,  V.  broad,  oblong,  much  inflated 
in  the  middle;  estremities  broad,  rotund,  slightly  dilated; 
Btrise  moniliform,  connivent,  sub-diatant  from  the  median 
line,  gradually  shortened  around  the  centre,  and  absent  from 
the  extremities;  about  30  in  ■001" subdividing  dichotomously 
opposite  the  centre. 

Hab.  Fresh  water.     River  Coquet,  Elyhaugh,  May,  1869. 

5.  Navioila  vemalis,  HoaWa. 

'.  Soc.,'  vol.  ill,  p.  13,  pi. 

Valve  short,  broad,  elliptical,  or  slightly  lanceolate,  with 
broad,  rotund  extremities ;  striee  reaching  to  the  median  line, 
distant,  robust,  obliquely  inclined  towards  the  centre ;  oppo- 
site the  centre  more  distant,  direct,  much  shorter,  and  of 
unequal  length,  so  as  to  leave  an  irregularly  triangular  blank 
Bpace  on  either  side  of  the  centre. 

This  well-marked  species  appears  to  have  been  first  detected 
ly  the  late  Professor  Gregory  in  a  gathering  from  Dudding- 
stoiie  Loch,  in  1853,  and  placed  by  him  in  a  numerous  group 
of  forms,  which  he  referred  to  an  undescribed  species  or  type 
which  he  named  N.  varians}  This  group  undoubtedly  con- 
>    'Traoa.  Uicr.  Soc.,'  vol.  iii,  p.  10,  pi.  ii. 


294 

taias  sever&l  distiaot  species,  some  of  them  already  described 
as  N.  lumida,  oblonga,  peregrina,  acuta,  radiosa,  and  scute!- 
loides :  and  amongst  them  the  present  form,  which  remains 
undescribed,  although  apparently  delineated  in  flge.  14,  15, 
and  25  in  Professor  Gregory's  plate. 

Hab.  Freshwater.  River  Coquet,  Elyhaugh.  Abundant, 
April  and  May,  1869.  Tbe  typical  N.  oblonga  was  abundant 
in  the  same  gatherings, 


6.  Navi(Mla  Cymbula,  Donkia. 

i!ic». — Naoicula  variam,  Greg.,  'TranH,  Micr.   Soc.,'  vol.   iii,  pi. 
ii,  33. 

Valve  elongated,  elliptical-lanceolate,  gradually  attenuated 
towards  the  elongated  acute  extremities ;  striEe  robust, 
obHquely  inclined  towards  the  centre,  but  becoming  gradually 
direct,  much  coarser,  and  much  more  distant  opposite  the 
centre;  reaching  the  median  line,  and  slightly  shortened 
around  the  centre. 

Hab.  Fresh  water.  River  Coquet,  Elyhaugh,  plentiful, 
April  and  May,  1869. 

7.  Navicula  limosa,  Ktz.  '  Bac.,'  p.  101,  T.  iii.  50; 
Gninow  in  'Wieu.  Verb.,'  1860,  p.  544,  T.  iii.  8; 
Raben.  Siissw,'  D.,  p.  41;  T.  vi.  31;  and  'Europ. 
Diat.,'  p.  188.     Ralfs  in  '  Prit.  Inf.,'  p.  894. 

Fmstule  small.  Valve  very  convex,  narrow,  linear  elon- 
gated, with  two  marginal  sinuous  constrictions,  and  three 
inflations ;  one  central,  and  two  terminal ;  the  central  gene- 
rally the  larger;  extremities  sub-cuneate,  obtuse;  strite 
delicate,  transverse,  dry  valve  yellowish  brown. 

Rabenhorst  ('  Eur.  Diat.,'  p.  189)  refers  the  three 
following  forms  to  this  species  as  varieties  :—A'ayic«/a 
Gibbtrula,  Ktz.  {'  Bac.,'  p.  101,  T.  iii,  60*) ;  A^.  infiata, 
Grun.  ('Wien.  Verb,,'  I860,  T.  iii,  8.  c.)=N.  Gibberula, 
Sm.  ('  Syn.,'  vol.  i,  p.  51,  pi.  xvii.  160) ;  N.  bicuneata, 
Grun.  (ioc.  cit.,  fig.  7), 

The  longitudinal  striae  described  by  Rabenhorst  are 
deceptive  appearances  produced  by  the  convexity  of  the 
valve. 

Hab.  Fresh  water.  River  Ereamish,  Ingram.  River 
Coquet,  Elyhaugh,  plentiful;  near  Hull,  very  scarce.  Mr. 
Norman. 

I  have  been  induced  to  give  a  description  and  figure  of 
this  species,  as  it  is  new  to  Britain. 
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;.  ('Bac./p.  92,  T. 
Ralfs,  in '  Frit.  Inf./  p.  909). 


Sgn. — Naviru/a  affinii 


.,  tnr.  Raben.  'Eurog.  Diatom,,  p. 


Valve  broad,  elongated,  linear- elliptical,  gradually  attenu- 
'  »ted  into  subacute  cuncate  extremities ;  BtriEC  close,  fine, 
transveree,  reacliing  to  the  median  line,  considerably  short- 
ened opposite  the  centre,  nioniliform;  monilie  elongated, 
irregular,  imparting  a  wavy,  silky  appearance  to  the  atriie. 
Hab.  Fresh  water.  River  Coquet,  Elyhaugh,  May,  1869. 
Kiitziug  first  discovered  this  species  in  the  fossil  earth  frova 
Santa  Fiore  in  Italy;  in  this  deposit  it  is  quite  common.  I 
have  glides  in  my  possession  of  a  fossil  deposit  from  Nova 
Scotia  also  containiug  it.  The  fossil  specimens  agree  per- 
fectly with  the  recent  ones  found  in  the  Coquet.  Hitherto 
it  has  only  beea  found  in  the  fossil  state,  according  to 
Rabenhorst  ('  Eur.  Diat.,'  p.  226),  and  is  now  added  to  our 
recent  British  species.  Navicula  firma.  Smith  ('Synop.  Brit. 
Dial.,'  vol.  i,  p.  48,  pi.  xvi,  138),  is  quite  a  distinct  species, 
and  justly  referred  by  Mr,  Ralfs  to  N.  microstoma,  KtB. 
('Frit.  Inf.,' p.  909). 

The  present  form  was  described  by  Kiitziug  as  "  aperlura 
media  majori ;  stri'is  transverialilms  nu/lia ;"  hut  this  absence 
of  striae  is  only  apparent,  for  though  somewhat  difficult  of 
resolution,  they  are  very  distinct  when  a  good  object-glass  is 
employed.  It  is  readily  distinguished  from  N.  microstoma, 
JV.  amphigomphug,  and  other  allied  forms,  by  the  large 
\  central  blauk  area,  and  by  its  punctate  wavy,  silky-looking 
^Atrice. 

9.  Navicuia  atauroptera,  Ehr. 

Sfn.Slauroplfra  pana.  Ehr.  Amer.,  1813.  p.  135,  t.  iii,  1, 
19.  Sttttroiitu parta.  Kulz.  'Bbc.,'  p.  100,  t.  «ii, 
S3.  Slauropleni  parca,  Raben.  Siissw.  Diat.  p.  49, 
t.  ix.  6,  and  Pimularia  tlaaropiei-a,  Raben.  *  Eur. 
Dial.'  p.  aaa.  pMiuUana  dmrgriu,  var.  Qiea.  Q. 
M.  J.,  ii,  p.  96,  pi.  iv,  15.  Natieula  pana,  Ralfst 
'Prit.  Iiir.,'p.  697. 

Frustule  small ;  valve  linear,  sliglitly  constricted  near  the 
fljroad  rounded  extremities;  strite  oblique,  28  to  32  in 
■001",  not  reaching  to  the  median  line,  gradually  shortened 
towards  the  centre,  and  finally  interrupted,  leaving  a  central 
cruciform  blank  area,  with  four  incurved  sides,  and  reaching 
to  the  margin. 


Hab,  Freshwater.  Kiver Breamiah,  lagram;  rii'erCoquet, 
myhaugh,  frequent,  According  to  Eabenhorst  this  species 
is  generally  distributed  through  Germany,  Belgium,  France, 
Switzerland,  and  Italy. 


Note  on  a  New  Means  of  examining  Bi.ood  under  the 
MicnoscopE,  and  on  the  Blood-Fluids  o/Invertebratrs, 
and  on  a  Natural  Standard  for  registering  Absorf- 
TroN  Spectha.  By  E.  Bay  Lankbsteb,  B.A.,  Ch.  Ch. 
Oxon. 

My  friend,  Dr.  Arthur  Gamgee,  last  year  suggested  to  me 
that  I  should  Iry  the  new  blood-matter,  Chlorocruoriu,  which 
I  discovered  in  Si|>haiiostoma  and  Sabella  two  years  since 
(see  Humphry's  and  Turner's  'Journal  of  Anatomy,' Nov., 
1867)  with  Day's  gnaiaciim-and-peroxide-of  hydrogen-test 
(see  '  Quart.  Journ.  Mic.  Sci.,'  1868, p.  28:^).  This  I  accord- 
ingly did,  and  obtained  the  most  satisfactory  results,  the 
guaiacum  being  rendered  hrilliantly  blue  in  the  usual  way  by 
the  Chlorocruorin  and  ozonic  ether.  I  also  proceeded  to  try 
a  great  number  of  blood-fluids  of  Invertehrata.  In  all  oases 
where  the  presence  of  Hsemoglobin  (Cruorin)  had  been 
proved  by  me  with  the  sperlroscope  to  be  present  I  did  not 
fail  to  obtain  the  blueing  of  the  guaiacum,  e.  g.,  in  Planorbis, 
in  larva  of  Cbironomus  and  allied  larvee,  and  many  Annelids. 
The  colourless  fluids  among  these  groups  I  also  tested  with 
the  guaiacum  and  "  ozonized  ether,"  having  been  led  to  sus- 
pect that  in  the  colourless  blood  of  insects,  molluscs,  &c., 
there  must  he  a  body  having  properties  similar  to  those  of 
Htenioglobin  and  Chlorocruorin.  The  perivisceral  fluid  of 
Annelids  gave  the  blue  colour  with  guaiacum,  the  colourless 
blood  of  some  insects,  crustacea,  and  molluscs  also.  In  many 
there  was  simply  an  evolution  of  gas  on  the  addition  of  the 
ozonized  ether,  and  no  blueing  of  the  guaiacum.  I  attribute 
this  to  the  fact  that  the  action  was  less  energetic  in  these 
cases  than  in  the  case  of  the  red  Hiemo'jlobin  or  cruorin, 
which  acts  far  more  powerfully  with  the  test  than  anything 
else,  excepting  Chlorocruorin.  The  mere  evolution  of  the 
gas  is,  however,  a  good  test,  and  can  be  applied  beneath 
the  microscope.  Thus,  I  have  been  able  to  bting  ozonized 
ether  into  contact  with  very  small  Entomostroca,  and 
even   with   some   Infusoria,   on   the   microscope-stage,   aud 
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ibeerve  from  tchat  part  especially  ihe  development  of  go8 
takes  place.  The  blood -corpuscles  may  in  this  way  be 
demonstrated  as  being  the  part  of  vertebrate  blood  from 
which  oxygen  is  eliminated  in  the  guaiacum  experiment. 

When  gnaiaciim  is  used  a  porcelain  plate  is  preferable  to 
llotting-paper  for  the  reception  of  the  solution,  since  it  shows 

ly  change  in  the  colour  more  clearly  than  the  paper  does. 

Reduced  Cruorin — that  is,  deoxodJzed  O,  Hb— -gives  the 
erolution  of  gas  and  the  coloration  of  guaiacum  as  readily  as 
does  scarlet  Cruorin  or  O,  Hb ;  so  does  Hiematin,  and  so  does 
Dr.  Thndichum's  Cruentin.  Hence  we  cannot  conclude  at 
once  [hat  it  is  oxygen  held  as  in  O,  Hb  which  is  liberated  by 
the  loose  oxygen  of  the  hydrogen  peroxide.  The  action  has 
to  be  further  inquired  into  and  explained. 

Dittribution  of  Hemoglobin  among  Invertebrata. — In  addi- 
ction to  Planorbii,  Chironomua,  and  Annelida,  I  have  found 
Aiemoglobin  lately  in  insect-larv%,  and,  what  is  more  inte- 
resting, in  a  Crustacean,  viz.,  the  Phyllopod — Branchipus 
atagnalit.  In  this  latter  form  it  exists  in  such  small  quan- 
tity as  to  give  but  a  faint  yellow-pink  tint  to  the  creature ;  its 
presence  could  never  be  even  suspected  by  examination  with 
the  unaided  eye.  The  spectroscope  al  once  demonstrates, 
beyond  the  possibility  of  doubt,  the  presence  of  ihe  Hsemo- 
globin,  identical  with  that  found  in  man.  The  red  colour  of 
many  Entomnstraca,  and  of  the  tail  of  the  male  Branchipus, 
is  not  Awe  to  HEemoglobin,  though  I  believe  it  exists  in  other 
Eutomostraca,  of  a  pinkish  hue.  My  friend.  Dr.  Edouard 
Van  Beneden,  has  discovered  a  red  vascular  fluid  in  certain 
Crustacea,  which  he  is  about  to  examine  with  the  spectro- 
Bcope,  and,  I  have  no  doubt,  will  prove  the  presence  of 
Bsemoglobin. 

It  might  be  supposed  that  Hb  is  present  in  very  small 
quantity  in  the  colourless  fluids  of  Invertcbrata  which  give 
the  guaiacum  reaction,  and  this  idea  is  rather  favoured  by  the 
smail  quantity  present  in  Branchipus.  The  spectroscope 
would,  however,  detect  a  much  smaller  per-centage  than  ia 
there  present ;  and  there  seems  every  reason  to  believe,  from 
the  intensity  of  the  action  in  some  cases,  as,  e.  g.,  in  the  peri- 
vieceral  fluid  of  Sabella  and  of  Luinbricus,  that  it  is  not  in 
these  cases  dependent  on  a  small  quantity  of  red  HEernoglobin, 
but  on  a  colourless  allied  body,  comparable  to  the  green  allied 
body  Chlorocruoriri, 

I  may  here  mention  that  I  have  found  a  species  of  Enchy- 
treBus — a  genus  of  Lumbricoid  worms  supposed  to  have  a 
colourless  vacular  fluid  (Cnrus  gives  '  Blut  farblosa'  as  a  cha- 
racter of  the  family) — in  which  the  vascular  fluid  was  quite 
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ted.  Henle,  in  his  original  memoir  oq  this  genus,  says  that 
the  fluid  in  mass  has  a  rosy  tint.  Some  Oligochseta  have  a 
vert/  much  smaller  per-centage  of  Hsemoglobin  in  their  vascu- 
lar fluid  than  others. 

It  is  iMteworlhy,  as  hearing  on  the  function  of  Hemoglobin 
as  evidence  fntm  comparative  phyei'dogy,  that  those  liiverle- 
brata  in  which  this  iKxIy  is  markedly  present,  occurring  as 
an  exception  or  in  unusual  quantity,  are  forms  living  in  the 
foulest  mud,  in  water  sometimes  almost  destitute  of  dissolved 
oxygen,  and  in  which  sulphuretted  hydrogen  and  carbonic 
acid  occur  in  excess.  The  HBemoglobin  enables  them  to  seize 
vfhat  little  oxygen  there  is,  Planorbis  corneus  (an  air- 
breather  truly)  lives  in  very  foul  pools  j  the  larva  of  Chiro- 
nomus  lives  in  black  fceiid  slime  in  ponds  ;  so  do  many  of  the 
Limicoloiis  Oligochieta.  Branchipus  occurs  in  punds  which 
are  destitute  of  vegetation,  and  are  more  mud  than  water;  it 
has  for  companions  in  the  pond  on  Blackhealh  Chirmtomus- 
larra  and  a  few  Oligochteta,  besides  minute  Entomostraca. 

I  take  this  opportunity  of  pointing  out  that  Preyer's  pro- 
posed estimation  of  the  exact  amount  of  HEemoglobin  in  a 
solution  by  the  s|>eclroscope  is  not  a  practicable  thing,  since 
the  definition  of  a  band  of  absorption,  with  given  strength 
and  thickness  of  solution,  must  depend  on  the  spectroscope 
used,  some  having  much  better  definition  than  others. 
Besides  this,  the  personal  error  must  come  in  very  largely  in 
such  a  method. 

Standard  for  Spectroscopy, — There  is  a  great  want  of 
some  common  and  natural  standard  to  which  to  refer 
absorption  spectra  in  description.  Many  valuable  observa- 
tions are  lost  for  want  of  such  a  standard,  and  others 
are  misunderstood.  The  solav  lines  are  not  suitable  for 
various  reasons.  Mr.  Sorby  has  pro^tosed  a  quartz  plate 
of  given  thickness  and  Nicol's  prisms,  but  it  is  very 
dilScult  to  get  this  apparatus  exactly  made.  I  venture 
to  propose  the  red  fumes  or  gas  known  as  nitrogen  tetruxide 
(N^O^).  This  gas,  sealed  in  a  small  tube,  furnishes  an  ex- 
cellent standard  liy  which  I  hope  hereafter  to  describe  absorp- 
tion spectra.  There  is  no  difficulty  whatever  in  obtaining  or 
keeping  it,  and  I  hope  that  it  may  become  a  general  thing  to 
state  what  relations  any  banils  observed  in  the  spectrum  of  a 
new  or  important  body  have  to  those  given  by  nitrogen 
tetroxide. 

The  details  as  to  the  action  of  "  ozonic  ether"  on  the  blood 
of  Invertebrata  and  on  blood  products,  as  also  details  as  to 
Hsemoglobin,  Chlorocruorin,  and  Chlorophyl  in  Invertebrata, 
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and  other  matters  relating  to  the  spectroscope,  will  he  hrought 
forward  soon  elsewhere. 

The  dorsal  vessel  in  Oltgocheeta.-^Uhe  relation  of  the  vas- 
cular system  in  these  worms  is,  very  clearly,  primarily  to  the 
alimentary  canal ;  the  cutaneous  vascular  system  is  an  addi- 
tional development.  In  many  cases  the  contractions  of  the 
dorsal  vessel  contract  the  intestine  simultaneously,  and  the 
same  movement  acts  most  obviously  on  the  perivisceral  fluid, 
expansion  of  the  vessel  acting  so  as  to  contract  the  peri- 
visceral cavity.  A  similar  action  is  well  seen  in  some  Crus- 
tacea (c.  g.,  Branchipus) ;  the  fluid  in  the  laeunse  surrounding 
the  dorsal  vessel  moves  in  one  direction  rhythmically  with  the 
movements  of  the  vessel.  The  corpuscles  of  the  perivisceral 
cavity  are,  in  Oligochaeta,  mainly y  but  not  entirely,  derived 
from  the  coarsely  cellular  membrane,  which  surrounds  the 
dorsal  vessel  and  its  branches,  and  which  has  been  called  the 
hepatic  tunic.  The  corpuscles  of  the  perivisceral  fluid 
furnish  good  specific,  and  even  generic,  characters  among 
Oligochset  worms.  We  have  here  a  good  case  of  the  value 
of  "  cell-diagnosis." 


VOL.  IX.  —NEW  SER.  U 


NOTES   AND    CORRESPONDENCE. 


Profeuor  Huxley  and  Dr.  Beale  on  Protoplasm.  The  eloquent 
lecture  "On  the  Physical  Basis  of  Life,"  which  Professor 
Huxley  gave  before  a  popular  audience  in  Edinburgh  last 
January,hasbeen  made  the  Bubject  of  a  somewhat  aeve  re  attack 
by  Dr.  Lionel  Beale,  in  a  communication  read  to  the  Micro- 
scopical Socie^  of  London,  and  published  in  its  Journal  for 
May,  1869,  Dr.  Beale  seeks  to  show  that  Professor  Huxley 
has  misrepresented  the  usual  meaning  of  the  term  protoplasm, 
or  has  given  it  a  new  and  absurd  signification  in  conformity 
with  a  jireconceived  physical  theory  of  life.  Meanwhile, 
there  are  persons  who  have  been  asking,  what  is  protoplasm  ? 
Even  some  of  those  who  should  know  well  enough  already. 
Dr.  Beale's  attack  on  Professor  Huxley,  therefore,  com]ilicate9 
matters,  since  it  lends  some  show  of  reason  to  the  doubts  and 
difficulties  expressed  by  certain  uninformed  readers  of  the 
'  Fortnightly  Review.'  I  wish  here,  as  an  independent 
student,  to  state,  in  opposition  to  the  criticisms  of  Dr.  Beale, 
that  it  did  not  appear  to  me,  in  reading  the  printed  lecture  of 
Professor  Huxley,  that  he  had  used  the  terra  protoplasm  in 
any  other  than  its  usual,  normal,  and  legitimate  signification, 
and  I  gather  from  that  lecture  that  Professor  Huxley's  defi- 
nition of  protoplasm  would  probably  exclude  and  include 
exactly  the  same  things  which  Dr.  Beale's  would.  Dr.  Beale 
has  criticised  Professor  Huxley's  broad  and  general  state- 
ments— admirably  adapted  to  the  comprehension  of  a  general 
audience — as  though  they  contained  a  full  confession  of  his 
faith  qud  cell  structure  and  histology  generally.  This,  I 
submit,  with  the  greatest  deference  to  Dr.  Beale,  is  hardly 
fair;  and  as  his  communication  to  the  Microscopical  Society 
appears  to  misrepresent  the  views  of  the  highest  authority  on 
biological  science  in  this  country,  I  venture,  not  forgetting 
the  sincere  regard  which  all  microscopists  must  have  for  Dr. 
Beale,  to  reply  to  the  criticisms.  Probably,  as  far  as  those 
are  concerned  who  have  read  the  lecture  and  know  Professor 
Huxley's  views  anil  the  e.tceeding  improbability  of  his  making 
the  announcements  attributed  to  him,  these  notes  will  be 
superfluous,  but  there  are  some  to  whom  they  may  be  useful. 
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The  charges  which  Dr.  Beale  makes  may  be  noticed  conse- 
cutively. He  says  (p.  279, '  Roy.  Micros.  Soc.,'  May,  1809) — 
"  Still  more  recently,  Von  Molil's  primordial  utricle  has  been 
called  protoplasm  by  Professor  Huxley,  who,  some  years  before, 
restricted  the  term  to  the  matter  within  the  primortlial 
utricle."  Again — "  I  think  Professor  Hustey  is  the  first 
ohaerveT  who  has  spoken  uf  the  cell  in  its  entirety  as  a  mass 
of  protoplasm,  and  the  only  one  who  has  ever  asserted  that 
any  tissue  in  nature  is  composed  throughout  of  matter  which 
can  be  properly  regarded  as  of  one  kind."  Further,  Dr.  Beate 
attributes  the  following  notions  to  Professor  Huxley  : — "  No 
matter  how  many  different  things  may  be  compriswl  in  the 
cell  or  elementary  part,  no  matter  in  what  essentially  different 
states  these  things  may  be,  no  matter  how  different  parts  may 
differ  in  properties — they  constitute  protoplasm.  A  muscle 
is  protoplasm ;  a  nerve  is  protoplasm  ;  bone,  hair,  and  shell 
are  protoplasm ;  a  limb  is  protoplasm ;  the  whole  bmly  is 
protoplasm.  No  anatomical  investigation  is  necessary  to 
nable  us  to  detect  this  substance.  Every  beast,  fowl,  reptile, 
'orm,  or  polyp,  that  we  see  is  protoplasm.  Everything  that 
ives,  or  has  lived,  is  protoplasm"  (p.  2S2).  Leaving  out  of 
question  Professor  Huxley's  numerous  published  writings,  in 
which  other  views  are  very  fully  and  carefully  expressed,  as 
Dr.  Beale  admits,  I  would  ask,  does  the  language  used  by 
Professor  Huxley  fairly  admit  of  the  interpretation  imposed 
upon  it  by  Dr.  Beale  ?  It  certainly  does  not  in  my  opinion,  and 
conveyed  no  such  meaning  to  my  mind  on  readnig  the  article 
in  the  '  Fortnightly,'  as  it  apparently  has  done  to  Dr.  Beale. 
The  passages  from  which  parts  are  quoted  by  Dr.  Beale,  and 
on  which  he  bases  his  charges  against  Professor  Huxley,  are 
these: — "Thus,  a  nucleated  mass  of  protoplasm  turns  out  to 
be  what  may  be  termed  the  structural  unit  of  the  human 
As  a  matter  of  fact,  the  body  in  its  earliest  slate  is  a 
nultiple  of  such  units,  and  in  its  perfect  condition  it  ia 

multiple  of  such  units  variously  modified Beast  and 

fowl,  reptile  and  fish,  mollusk,  worm  and  polyp,  are  all  com- 
posed of  structural  units  of  the  same  character,  namely,  masses 
of  protoplasm  with  a  nucleus."  "  C'orpuscles  of  essentially 
similar  structure  [to  the  white  blood -corpuscle]  are  to  be 
found  in  the  skin,  in  the  lining  of  the  mouth,  and  scattered 
through  the  whole  framework  of  the  body."  The  italicised 
words  and  sentence  are  not  given  by  Dr.  Beale  in  his  quota- 
tions, and  it  seems  to  me  that  they  imply  all  which  Dr.  Beale 
declares  to  he  ignored.  Professor  Huxley  tells  his  audience 
that  in  development  the  protoplasm  of  the  structural  units 
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becames   tariously   modijteS,   and   Dr.   Beale   ignores   this. 
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though  this  modification  amounts  to  the  difference  be- 
tween Dr.  Beale's  '  living '  aud  '  formed  '  matter.  Had 
even  no  such  statement  been  made,  it  is  impossible  to 
see  how  Dr.  Beale  derives  hie  conclusions  from  what  he 
quotes,  when  we  remember  the  circumstances  under  which 
the  lecture  was  delivered,  -Igaiu,  it  eertaitily  does  not  appear 
to  follow  logically  that  Professor  Huxley  declares  protoplasm 
and  horn  to  be  identical,  from  his  statement  that  corjitisclcs 
esBentitUly  (that  is,  in  their  most  important  characters,  as 
far  as  relates  to  the  inquiry  in  hand)  the  same  as  white 
blood -corpuscles  are  to  be  found  in  the  shin,  &c.,  which,  of 
course.  Professor  Huxley  was  well  aware,  is  largely  composed 
of  bomy  scales,  the  result  of  the  modification  C"hich  he 
recognises)  of  the  protoplasm. 

It  may  here  be  noted  that  Haeckel  has  not  included  the 
simplest  aninmled  beings  in  the  genus  Moner,  as  stated  by 
Dr.  Beale,  on  page  282,  hut  that  his  Monera  is  a  group  em- 
bracing many  genera. 

On  p.  284  Dr.  Ueale  imputes  a  view  to  Mr.  Herbert 
Spencer  based  on  a  single  quotation  from  his  grand  work  on 
'  IJiology,'  ivhich  the  whole  work  does  not  warrant,  and 
which  even  the  sentence  quoted  does  not  seem  really  to 
imply  : — "  The  microscope  has  traced  down  organisms  to 
simpler  and  simpler  forms,  until,  in  the  Protogenes  of  Pro- 
fissov  Haeckel,  there  has  been  reached  a  type  distinguishable 
from  a  fragment  of  albumen  only  by  its  finely  granular  cha- 
racter." Distiiiguishiible  by  the  microscope,  of  course,  and 
hy  chemical  analysis,  as  Dr.  Beale  allows,  is  Mr.  Spencer's 
meaning.  Mr.  Spencer  shows  himself  always  fully  alive  to 
the  difference  of  other  properties  between  living  and  dead 
matter,  and  1  cannot  see  what  erroneous  implication  exists 
in  Mr.  Spencer's  statement. 

Professor  Huxley  compares  the  chemical  analysis  of  what 
was  once  living  matter  to  the  chemical  analysis  of  a  crystal 
of  calcite,  and  says,  as  we  call  the  crystalline  form  and  pro- 
perty an  attribute  of  carbonate  of  lime,  so  may  we  call  living 
form  and  property  an  attribute  of  certain  proportions  of 
carbon,  hydrogen,  oxygen,  and  nitrogen,  combined  in  a 
certain  hut  undetermined  manner.  So  in  the  case  of  water, 
we  (Jo  nut  suppose  an  entity,  '  aquosity,'  to  enter  into  oxy- 
gen and  hydrogen  when  they  become  water;  why  should 
we  suppose  an  entity,  'vitality,'  for  the  combination  of 
the  elenieuts  to  form  protoplasm  ?  Dr.  Beale  objects  to 
this  (p,  285),  that  crystalline  force  is  not  identical  with  vital 
force — an  objection  which  he  himself  terms  trivial,  aud 
which  does  not  seem  to  invalidate  the  utility  or  significaDCe 
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the  comparison  made  by  Professor  Huxley.  With  regard 
lo  '  aquosity,'  he  says,  "  Of  water  there  is  but  one  kind,  of 
protoplasm  there  are  kinds  innumerable."  It  maybe  repUed 
that  there  is  dirty  water  and  clean  water,  pure  water  and 
water  holding  matter  in  solution  ;  if  these  are  not  kinds  of 
water  in  the  same  sense  as  the  'kinds  of  protoplasm,'  per- 
haps it  is  a  distinction  of  living  properties  to  which  Dr. 
Beale  alludes  as,  e.  g.  between  animal  and  plant  protoplasm. 
There  is  no  reason  to  suppose  that  such  a  difference  is  not 
due  to  a  difference  of  molecular  structure,  paralleled  by 
allotropy.  "  The  constituent  elements  of  water  may  be 
separated  and  recomlnned  again  and  again  as  many  times  as 
we  please;  but  the  elements  of  protoplasm,  once  separated 
from  one  another,  can  never  be  combined  again  to  form  any 
kind  of  matter"  (p.  28(j}.  Much  less  than  one  hundred  years 
ago  water  could  not  be  formed  from  its  elements,  as  to-day 
protoplasm  cannot    in   the    laboratory ;    but    protoplaEm  is 

ntinually  being  formed  from  mineral  matters  in  plants. 

Dr.  Beale  asks,  "  Are  the  properties  of  the  elements  of 

tog  so  different  from   those  of  the  elements  of  man  as  to 

«unt  for  the  differences  between  dog  and  man?"     He 

ms    to   imply    that    Professor  Huxley    ought    to    answer 

Yes"  to  this,  in  accordance  with  his  teaching,  and  that 

tch  a  response  is  very  ludicrous.  But  it  is  difficult  to  see 
'■what  there  is  incongruous  with  the  scientific  knowledge  of 
the  day  in  the  supposition  that  a  chemical  compound  should 
exhibit  a  diversity  of  properties  in  diverse  cases.  Returning 
to  the  person  of  his  criticism.  Dr.  Beale  says,  "  Mr.  Huxley 
seems  to  maintain  that  protoplasm  may  be  killed  and  dried, 
roasted  and  boiled,  or  otherwise  altered,  and  yet  remain 
jirotoplasm."  Mr.  Huxley  did  not  seem  to  me  to  maintaia 
this  at  all,  though,  because  special  and  technical  words  were 
not  iised  by  Professor  Huxley,  there  is  an  opening  for 
criticism.  Professor  Huxley  is  very  careful  to  speak  of 
mutton,  lobster,  &c.,  when  eaten,  as  '  dead  protoplasm,' 
and  to  ignore  the  fact  that  he  makes  this  distinction  is 
hardly  just.  By  overlooking  important  qualifying  ailjectives 
— 8u<^  as  modified  (see  above)  and  dead — an  author's  mean- 
ing can  very  readily  be  misapprehended.  What  Professor 
"*'.uxley  really  says  and  means  is  seen  in  this  passage : — "  Now, 

lis  mutton  was  once  the  living  protoplasm,  more  or  less 

odified,  of  another  animal,  a  sheep.  As  I  shall  eat  it,  it  is 
the  same  matter  altered,  not  only  by  death,  but  by  exposure 
to  sundry  artificial  operations  in  the  process  of  cooking." 
Again: — "Con vert  the rfeorfprotoplasmintoliving protoplasm," 
r. There  is  no  deliberate  assertion  here  of  any  community  of 
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property  or  chemical  constiturion  of  the  dead  and  living 
matter;  but,  obviously  for  the  purpose  of  carrying  on  the 
mind,  and  to  enable  the  hearer  or  reader  to  follow  the  rapid 
description  of  the  process  of  nutrition,  the  word  protopUsra 
is  used  and  qualified  by  adjectives,  instead  of  a  new  and 
distinct  term  being  emplojed.  Dr.  Beale  would  have  hat! 
Professor  Huxley  substitute  the  expression  "  converted  into 
various  sorts  of  formed  material "  for  the  simple  '  modified,* 
and  for  "dead  protoplasm"  he  would  require  the  insertion 
of  a  list  of  the  chemical  compounds,  albuminoids,  &c., 
obtainable  from  roasted  mutton  dissolved  in  the  alimentary 
canal,  and  ready  for  absorption. 

The  method  of  drawing  a  conclusion  exhibited  in  this  para- 
graph from  Dr.  Beale  (p.  286)  is  hardly  admissible: — "Mr. 
Huxley  says,  'all  protoplasm  is  proteinaceous ;  or,  as  the 
white  or  albumen  of  an  egg  is  one  of  the  commonest 
examples  of  a  nearly  pure  protein  matter,  we  may  say  that 
all  living  matter  is  more  or  less  albuminoid.'  If  the  white 
of  an  egg  is  living  matter,  why  should  not  its  shell  be  so 
considered?"  Now, _  surely  no  one  will  agree  with  Dr. 
Beale  in  imputing  to  Professor  Huxley  the  assertion  that '  the 
white  of  an  egg  is  living  matter.'  Dr.  Beale's  logic  runs 
thus: — I.  All  protoplasm  is  proteinaceous  (Huxley);  2. 
White  of  egg  is  proteinaceous  (Huxley);  therefore,  accord- 
ing to  Huxley,  8.  White  of  egg  is  protoplasm.  This  cer- 
tainly is  not  what  Professor  Huxley  concludes  himself,  but 
merely — therefore  we  may  speak  of  proloplasm  aiid  white  of 
egg  as  albuminoid,  substituting  this  term  for  proteinaceous. 

P.  887: — "He  (Professor  Huxley)  also  went  so  far  (in 
1853)  as  to  remark  that '  vitality  is  a  properly  inherent  in  cer- 
tain kinds  of  matter.'  "  This  he  has  consistently — and  there 
is  no  great  virtue  in  consistency — continued  to  do  in  1869, 
though  Dr.  Beale  does  not  seem  to  think  so.  Such  seems 
to  me  to  be  the  very  text  of  the  Edinburgh  lecture — 
understanding  by  vitality  what  is  more  simply  called  life. 

The  foregoing  observations  are  made  with  the  utmost  defer- 
ence to  Dr.  Beale.  I  have  thought  it  right  to  reply  to  an 
interpretation  of  statements  which,  no  doubt,  is  a  genuine 
impression  derived  from  the  study  of  Professor  Huxley's 
lecture,  but  which  I,  in  common  with  many  others,  have  not 
been  led  in  any  way  to  admit  as  a  correct  one. — E.  Rat 
Lankkster,  B.A.,  Ch.  Ch.,  Oson. 

Hioroicopic&l  Societies  in  America.— The  Academy  of  Natu- 
ral Sciences  of  Philadelphia  has  organized  a  section  to  he 
called  the  Biological  and  Microscopical  Department,  which 
has  been  meeting  now  for  more  than  a  year,  and  has  proved 
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exceedingly  interesting.  When  we  mention  that  S.  Weir 
Mitchell  and  Joseph  Leidy  are  active  members  of  the  Society, 
it  is  superfluous  to  add  that  valuable  observations  and  dis- 
cussions are  recorded  in  the  proceedings  forwarded  to  us. 

The  State  of  Illinois,  with  that  great  appreciation  of  the 
value  of  true  knowledge  which  characterises  it,  has  inau- 

farated  a  Society  to  be  called  ^'  the  State  Microscopical 
ociety  of  Illinois."  Our  friends  are  not  afraid  of  making, 
the  State  do  for  the  individuals  what  they  cannot  so  well  do 
for  themselves.  We  have  to  await  sucn  a  disposition  in 
Britain.  We  regret  that  we  must  refuse  the  invitation  to  a 
conversazione  given  by  the  State  Society. 


Let  Anneiides  Ch^lopodes  du  Golfe  de  Naples.   Par  Edouakd 

Claparede.     Geneva. 

Observations  Relatives  a  un  ouvrage  de  M.  Claparede. 

Par  M.  1>E  QUATREFAGES. 

PjioFESsnB  Cr.APABKDE's  magnificent  quarto  volume,  with 
its  thirty- two  beautifully  drawn  and  coloured  plates,  has  been 
expected  anxiously  by  naturalists  since  the  publication  of 
the  preliminary  notice  of  the  work  by  the  author  himself, 
which  we  gave  in  abstract  some  months  since.  That  Annelids 
are  truly  microscopic  animals  in  the  sense  that  they  cannot 
be  at  all  studied  without  the  microscope,  no  one  can  doubt 
who  looks  at  M.  Claparede's  plates,  The  majority  of  the 
figures  are  illustrations  of  microscopic  detail  only  to  be 
observed  with  the  highest  powers,  but  necessary  for  the 
proper  chissifi cation  and  identification  of  the  beautiful  crea- 
tures to  which  they  belong,  which  are  depicted  beside  them 
in  true  colours,  as  accurate  as  they  are  creditable  to  M. 
Claparede's  artistic  feeling. 

We  will  not  here  go  again  over  the  ground  which  we  have 
before  traced,  but  allude  to  some  of  the  matters  of  interest 
special  to  this  volume.  In  the  first  place  the  work,  which  is 
the  result  of  six  months'  observation  during  1866-67,  is  dedi- 
cated to  Armand  de  Quatrefages,  Membre  de  I'lnstitut,  m  a 
few  elegant  phrases  which  state  that  M,  Claparede  intends  to 
expose  a  great  number  of  M.  de  Quatrefage's  errors,  but  has 
K  great  feeling  of  regard  for  him  and  bis  labours. 

M.  de  Quatrefages  has  felt  not  a  little  embarrassed  by  this 
dedication,  and  has  failed  to  exhibit  in  his  reply  to  some  of 
the  attacks  that  cliaracleristic  politeness  and  elegance,  com- 
bined with  severe  critical  power,  which  we  notice  in  M. 
Claparede's  work. 

M.  Claparede  is  not  a  Frenchman,  although  he  writes 
some  of  his  works  in  that  language ;  and  he  has  no  sympathy 
with  that  curious  and,  indeed,  altogotber  special,  character- 
istic of  French  biologists,  of  omitting  to  refer  to  the  works 
of  previous  writers  on  the  subject  they  discuss — unless  it  be. 
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perhaps,  a  French  name  or  Iwo — and  of  thus  advancing 
their  own  personality,  and  really  falsifying  the  history  of 
science.  M.  de  Quatrefages  has  shown  this  tendency  in  his 
'  Histoire  des  Annelees,'  and  it  is  denounced  by  M.  Clapa- 
tede.  We  admit,  with  the  critic,  that  the  "  falsification  is 
probably  done  unconsciously,  or,  we  should  say,  carelessly, 
and  is  rather  a  national  than  an  individual  failing  ;  and  we 
must  also  observe  that  M.  de  Quatrpfagea  has  uol  been  able 
to  evade  the  charge  in  his  reply ;  nor  has  he  shown  why  he 
ignored  the  works  of  Ralhke,  Uelle  Chiaje,  Grube,  Kiilliker, 
Leydig,  &c. ;  nor  again  has  he  given,  nor  can  he  give  any  ex- 
planation of  omission  in  the  '  Histoire,'  of  any  accmnt  of  the 
E^pQiental  organs  of  Polyehseta,  many  of  which  M.  Clapar^de 
figures  in  the  present  volume.  The  advisability  of  constitut- 
ing species  of  Annelida  on  ill-preserved  museum  specimens 
kept  in  spirits,  is  a  subject  which  does  not  admit  of  niuch 
discussion,  and  M.  de  Quatrefages  has  very  little  to  say  in  its 
^^  defence.  We  objected  to  this  and  the  absence  of  fiffitres  of 
^Knew  species  in  a  notice  of  the  '  Histoire'  when  it  appeared. 
^H  The  Gulf  of  Naples  is  a  marvellously  proliSc  source  of 
^V  Annelids,  for  in  this  volume  species  of  nearly  every  genus 
occurring  on  our  southern  coasts,  and  a  host  of  others,  are 
described  and  figured. 

One  cannot  speak  too  highly  of  M.  Claparede's  figures ;  tbey 
^^  are  drawn  from   life,  and  even  the  most  highly  magnified 
^L  parts  of  tbe  foot  or  head  are  rendered  with  a  soilness  and 
^H  irrace  which  are  to  be  found  in  few  drawings  but  those  of  the 
^V  Swiss  professor.     The  author  does  not  ailo])t  the  extensive 
generic  subdivisions  of  Malmgren,  nor  does  he  appear  to  go 
even  as  far  as  Kinberg,  retaining  the  genus  Polynoe  for  the 
Lepidonoti,  as  well    as    the    longer  fonns.     His  method  of 
studying  a  species  is  more  like  that  of  Ehlers  in  bis  Horsten- 
wurme,    than  that  of  the  Scandinavian  systematista,  accom- 
plished  though    these  latter   observers    are.     Alciopina,   a 
minute  immature  form,  parasitic  within  a  Cydippe,  is  one  of 

I  the  most  novel  forms  described  by  tbe  author.  The  magni- 
ficent species  of  Phyllochetopterus  and  Tele])savus,  linking, 
as  they  obviously  do,  Chfetopterus  to  Leucodore,  and  thence 
to  Spio  and  Nerine,  are  exceedingly  interesting  types,  and  are 
iUustrated  with  great  detail.  M'e  cannot  all  at  once  pick  out 
of  such  a  hook  as  this  the  new  or  important  information  it 
contains  {additional  to  that  given  in  the  abstract  some  months 
since  J,  for  of  nearly  every  species  described  something  valuable 
is  said,  and  anatomical  and  histological  details  of  the  utmost 
importance  arc  given,  witness  the  figures  and  accounts  of  the 
nervous  system  (differing  iu  much  firom  previous  accounts)  of 
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the  bacillar-corpuscles,  of  the  segment  organs,  of  the  true 
blood- corpuscles  of  tbe  vascular  iliiid.  It  is  rarely  that  one 
man  contributes  so  much  to  the  knowledge  of  a  group 
(and  so  accurately,  and  trust  worthily  too)  as  Professor 
Claparede  has  here  done.  His  work  is  not  only  a  necessary 
guide  to  all  engaged  in  the  study  of  Annelids,  but  is  a  grand 
model  of  that  excellence  after  which  all  naturalists  should, 
however  vainly,  strive.  Having  a  complete  knowledge  of 
tbe  works  of  his  contemporaries,  he  does  not  fail  to  give  ihem 
their  just  due,  whilst  his  great  skill  in  observation  and  deli- 
neation enable  him  to  correct  their  mistakes  and  to  add  new 
facts  to  the  store  of  science.  He  does  not  permit  his  imagina- 
tion to  get  the  better  of  his  reason,  and  his  sound  judgment 
does  not  allow  him  to  misinterpret  facts ;  lastly,  he  commu- 
nicates  the  result  of  his  researches  in  unalTected,  pointed, 
and  interesting  language,  which  is  quite  free  from  the  taint  of 
egotism  or  pedantry. 


1 
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QUARTERLY    JOURNAL    OP    MICROSCOPICAL 
SCIENCE. 


Hirtolojry.  BmoD. — W.  S. Savory, in  Proe.floy.Sjc,  April, 
1869,  gives  reasons  for  believing  that  the  nucleus  in  ihe  Jicd 
Corpuscles  of  Ofijiarous  Vertebrata  is  produced  by  post-mortem 
change,  and  is  not  present  when  the  corpuscle  is  living.  If 
blood  be  rapidly  conveyed  from  a  frog  or  reptile,  and  placed 
beneath  the  microscope,  the  corjjuscles  may  be  seen  free  from  a 
nucleus  which  gradually  makes  ils  appearance  by  a  segrega- 
tion, as  it  were,  of  the  coloured  matter.  In  living  Amphibia 
the  corpuscles  may  be  observed,  according  to  Mr,  Savory, 
quite  devoid  of  nuclei, 

Alexander  Golubew  describes,  in  Schultze's  Archie, 
vol.  V,  Part  I,  the  structure  of  the  JValls  of  the  Capillaries 
in  the  Frog.  He  obBer\es  spindle-shaped  bodies  which,  when 
Stimulated,  change  their  form,  becoming  thicker,  so  as  to 
diminish  the  calibre  of  the  capillary,  even  completely 
contracting  it  in  some  cases.  His  observations  agree  well 
with  those  of  Lister,  who  attributed  a  contractile  power  to 
the  capillaries,  independent  of  nervous  stimulus,  in  his 
researches  on  the  frog. 

On  the  Action  of  Salts  of  Quinine  on  the  Movements 
of  Protoplasm.  C.  Binz.  Archiv  fur  Mikroskopische 
Anatomic,  Bd.  iv,  heft  3,  1868. — Dr.  Bing  asserts  that 
weak  solutions  of  sulphate  of  quinine  have  no  infiuence  on 
the  changes  in  form  which  take  place  in  the  red  corpuscles  of 
the  blood.  On  the  other  hand,  this  agent  acts  as  a  poison  on 
Amoeba  and  Actinophrys,  and  immediately  arrests  the  amoeboid 
movements  of  the  white  corpuscles  of  the  blood. 

Nerve. — On  the  Terminal  Apparatus  of  Nerves  of  Taste. 
By  Ludwig  Letzerich.  Vtr chow's  Archin,  November, 
1868. — This  observer  states  that  the  nerves  of  taste  in  cats 
and  oxen  terminate  in  flattened  vesicles,  from  which  pro- 
cesses are  sent  inwards,  and  also  outwards  towards  the  upper 
surface  of  the  mucous  membrane  of  the  tongue.  These 
vesicles  exist  in  the  gustatory  papilla;,  and  at  the  hinder  part 
of  the  tongue,  where  the  epithelial  layer  is  thin,  are  placed 


elose  lo  die  surface.  Their  proper  seat  is  the  mucous  layer, 
but  they  frequently  project  into  the  horny  epitlielial  coat. 
The  procesBes  directed  inwards  from  each  vesicle  are  direct 
continuations  of  the  nerves,  tlie  axis  cylinders  of  which 
pass  iuto  the  interior  of  the  vesicle  and  there  ramify.  Each 
hrancl:^  terminates  in  a  prismatic  body,  which  is  placed  on  a 
short  pedicle.  The  vesicle  iiself  is  filled  with  a  colourless 
and  slightly  granuliir  fluid,  and  its  outer  surface  is  marked 
with  fine  streaks,  which,  according  to  Letzerich,  are  sug- 
gestive of  epithelial  cells,  and  indicate  the  history  of  the 
development  of  the  bodies.  This  probably  consists  in  a  fusion  of 
Beveral  epithelial  cells,  in  which  the  nerves  are  continued, 
and  terminate  in  the  manner  descrilted.  The  processes  which 
pass  outwards  frDm  the  surface  of  each  vesicle  are  lost  iu  the 
noniy  epilbeliuro. 

On  the  Terminal  Apparafua  of  Motor  Neiret.  W. 
Krause.  Archie  v.  Bvichcrt  and  du  Boia-Jteyjiiond,  1868. 
— A  description  is  here  given  of  the  terminal  enlargements 
of  motor  nerves.  These  bodies  are  elongated  in  the  pike  and 
in  frogs,  of  an  oval  shape  in  chelonian  reptiles,  and  rounded 
in  other  reptiles,  and  in  birds  and  mammals.  In  the  frog 
each  primitive  muscular  bundle  is  furnished  with  a  single 
terminal  body,  over  which  passes  either  one  large  nerve- 
fibre,  or  two  or  three  short  branches  of  one  fibre.  These 
nerve- fibres  break  up  again  into  several  small  terminal 
branches,  which  are  lost  in  the  granulated  and  nucleated 
substance  of  the  terminal  body.  Each  of  these  minute 
branches  bears  a  rounded  terminal  swelling.  According 
to  Krause,  nearly  the  whole  of  the  granular  substance  of  the 
terminal  bodies  appears  under  the  microscope  to  be  m;ule  up 
of  the  finest  terminal  divisions  of  motor  nerves. 

Oh  the  Nerves  of  the  S/n'ii.  V.  Langerhaus.  Vtrchovi's 
Arc/lie,  bd.  xliv,  1868. — In  this  contribution  a  description 
ia  given  of  the  ultimate  ramifications  and  terminations  of 
tho  norve-fibres  distributed  to  the  siiperficinl  hiyers  of  the 
integument,  and  to  the  hair  follicles  and  sudoriferous  ducts. 
The  following  statements  are  given  by  Langerhaus  as  to  the 
results  of  investigations  made  on  sections  of  human  integu- 
ment treated  by  solutions  of  chluride  of  gold.  The  deeper 
parts  of  the  dermis  are  traversed  by  ramitications  funned  by 
numerous  small  nerve-fibres  without  tendons,  and  in  regions 
supplied  with  touch-bodies,  as  in  the  hands  and  feet,  by 
several  true  don bly-con loured  nerves.  At  the  superior  surface 
of  the  dermis  these  fibres  puss  into  a  very  close  rectilineal 
network  made  up  of  nerve  filaments,  which  are  extremely 
small,  of  a  pale  red  colour,  and  freely  nucleated.     From  this 
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network  very  minute  fibres  are  given  off,  which  pass  through 
the  ictc  Malpighii,  and  ihen  along  three  or  four  rows  of 
epithelial  cells,  and  finally  terminate  in  peculiar  terminal 
corpuscles.     Ench  of  these  boJit-s  is  ovoid,  round,  or  oval  in 

»Bbape,  of  a  light  brown  colour,  and  supplied  with  a  nucleus. 
From  the  upper  part  of  euch  corpuscle  is  given  off  two  or 
more  cxiremt'ly  minute  filaments,  which  diverge  and  ramify 
Rmong  the  epidermic  cells,  and  finally  end  in  small  rounded 
swellings  about  half-way  belween  the  external  surface  of  the 
epidermis  and  the  rete  Malpighii. 

In  the  newly  horn  child  these  corpuscles  are  very  numerous, 

»and  are  separated  by  intervals  corresponding  only  to  two,  three, 
W  six  epidermic  cells. 
Oh  the  Nerves  of  the  Cornea.  By  H.  Petennoller.  Zeit- 
achrift/Ur  RalioncUe  Medicin.  Henle  u.  Pfeufer,  1K6S.— In 
this  contribution  are  given  the  details  of  the  microscopic 
appearances  of  the  nervous  distiihutiun  in  corneal  tissue; 
the  investigations  were  made  on  the  cornese  of  man,  domes- 
ticated mammals,  and  birds,  after  the  membrane  had  been 
subjected  to  the  action  of  acetic  acid  and  chloride  of  gold. 

In  man  and  the  calf  the  nerve  trunks  which  pass  from  the 
conjunctiva  into  the  tissue  of  the  cornea  are  soon  broken  up 
by  dichotomous  and  tricholomous  division  into  their  primitive 
fibres.  These  fibres  then  lose  their  double  contour,  aud  by 
interCroasin<;  with  one  another  at  right  angles  form  a  very  fine 

I  network.  There  is  no  true  anastomoses  of  the  nerve-fibres, 
but  a  simple  contact  at  the  points  where  they  intercross. 
Many  of  ibe  larger  fibres  present  distinct  nuclei,  the  long 
axes  of  which  are  parallel  to  the  direction  taken  by  the  fibres. 
In  the  cornea  of  ihe  dog  the  nerve-fibres  swell  out  at  certain 
JwiiiiB,  and  here  there  is  a  true  anastomosis.  From  these  swell- 
ings, two,  three,  or  more  primitive  fibres  pass  to  other  similar 
enlargements,  and  a  rich  network  is  thus  formed.  This  network 
runs  some  distance  below  and  parallel  to  the  outer  surface  of 
the  cornea.     Above   this,   and  placed  more  superficially  is 

i&nother  nerve  plexus,  and  the  two  are  connected  by  fine 
■varicose  tubes  and  some  ordinary  nerve-fibrea.  The  terminal 
■tranches  of  this  superficial  ph-xus  pass  to  the  very  surface 
rof  the  cornea.  In  birds  there  is  a  very  distinct  deep-seated 
tiplexus,  which  is  formed  in  the  following  manner : — two  or 
[more  primitive  nerve-fibres,  after  losing  their  double- con  tour, 
•tun  parallel  for  a  certain  distance,  and  then  terminate  iu  a 
large  oval  granular  body,  from  which  one  or  more  fibres  are 
given  off  to  form  a  fine  plexus. 

Petermoller  has  never  found  any  direct  continuation  of  the 
nerve-fibres  into  Ihe  substance  of  tbe  corpuscles  of  the  cornea 
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The  presence  of  a  iietivork  of  nprve-fibrea  has  been  observed 
in  all  domestic  mammala,  with  the  exception  of  the  pig. 

Professor  Pflii^er,  of  Bonn,  has  two  intportant  papers  in 
Schnhze's  Arc/iiv,  v.  Part  2,  on  the  Ending  of  Nerves  m 
the  Salkari/  and  Pancreatic  Gland.  He  figures  an  abrupt 
termination  of  the  nerve  tissue  amongst  a  group  of  gland- 
cells,  with  the  substaiiee  of  which  he  beheves  the  nerve  to  be 
continuous.  Ilyperosmic  acid  has  been  used  to  bring  out 
this  relation.  Pfliiger  calls  this  method  of  termination  "  Pro- 
toplasmafiisse."  This  matter,  at  which  Pfluger  has  worked 
for  some  time,  and  published  more  than  three  years  since, 
should  be  examined  into  by  some  English  microscopists. 
Franz  Boll,  a  student  at  Bonn,  confirms  Prtiiger's  views  in  a 
paper  translated  in  this  Journal,  vol.  vii,  p.  262.  Professot 
Pfliiger  here  adds  some  very  interesting  observations  on  the 
development  of  the  epithelium  of  the  gland,  tracing  its  rela- 
tion ill  origin  to  the  nerve. 

Muscle. — C.  L.  Heppner  describes  in  Schultze'sMrcAi'o,  v. 
Part  1,  a  Peculiar  Optical  Appearance  in  Striped  Muacular 
Fibre,  which  is  neither  more  uor  less  than  the  dark  line 
intervening  in  the  light  space  between  two  dark  spaces  of  the 
fibre  described  long  since  by  Sharpey,  and  figured  in  Quaia 
and  Sharpey's  'Anatomy,  7th  edit.,  1867,  vol,  i,  p.  118. 

Dr.  Schwalbe  has  in  Scbultze's  Archiv,  v,  Pari  2,  a  very 
interesting  comparative  study  of  the  Finer  Structure  of  the 
Muscle  Fibres  oj  the  Invertebrala,  illustrated  by  two  plates. 
The  comparative  histology  of  muscular  tissue  is  well  worth 
prosecuting  still  further.  Some  very  careful  drawings  of 
muscle  fibres  in  Echinoderms,  C'oelenterata,  Annelida,  Gephy- 
rea,  and  MoUiisca  are  givcn.^ 

On  the  Structure  of  Smooth  Muscular  Fibre.  —  G. 
Schwalbe,  in  Max  Scbultze's  Archtv,  band  iv,  heft  4, 
gives  the  results  of  investigations  made  into  the  structure  of 
UDstriped  muscle  taken  from  the  dog's  bladder.  The  fibres, 
af^r  a  prolonged  action  of  a  weak  solution  of  chromic  acid, 
could  be  readily  isolated.  The  three  chief  elements  of  these 
fibres  were :  one  or  two  nuclei,  each  containing  one  or  two 
nucleoli;  a  small  quantity  of  protoplasm;  and  contractile 
substance.  This  article  concludes  with  some  remarks  upon 
the  shape  of  unstriped  muscular  fibres.  It  may  be  readily 
observed,  on  transverse  section  of  involuntary  muscle,  that 
the  uninjured  fibre-cells  are  geuerally  round,  or  of  an  irregu- 
lar spindle  shape.     After  isolation,  however,  fibres  are  often 
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fonnd  which  present  themselves  as  flattened  bands,  pointed 
at  the  ends,  and  with  the  nucleus  either  entirely  absent,  or 
lying  detached  near  the  outer  surface.  Closer  examination 
will  reveal  transition  forms  between  the  round  and  the 
flattened  cells,  as  many  may  be  observed  which  appear 
round  towards  one  extremity  and  ribbon-shaped  towards 
the  other.  A  drawing  is  given  of  a  fibre-cell  the  lower  part 
of  which  is  pale  and  flattened,  whilst  the  upper  part  of  the 
same  is  round,  and  marked  with  several  colours.  Between 
these  two  parts  is  a  sharply-defined  linear  slit,  which  at  the 
commencement  of  the  round  part  of  the  fibre  is  bifurcated. 
The  lateral  portions  of  the  fibre  on  each  side  of  this  slit 
hecome  thinner  as  they  pass  into  the  lower  or  flattened 
portion.  The  ribbon-like  form  of  one  part  of  the  fibre  no 
doubt  results  from  the  change  in  position  and  shape  of  the 
lateral  portions  divided  by  the  slit,  wltich  extends  to  the 
centre.  The  nucleus  during  these  changes  becomes  detached 
&om  the  muscular  fibre,  and  is  either  altogether  removed,  or 
rests  upon  the  surface.  This  superficial  position  of  the 
nucleus  is  not  the  normal  condition  in  the  smooth  muscular 
fibre  of  the  bladder,  as  one  may  in  transverse  sections  of 
fresh  and  uninjured  muscle  always  readily  obsoive  one  or  two 
nuclei  in  the  central  part  of  each  cell. 

Shell. — Professor  King,  of  Galway,  who  has  much  right 
to  speak  with  authority  on  the  subject  he  dlscussee,  treats  of 
the  Histology  of  the  Test  of  the  Class  Palliobranchiata,  in 
the  Trans.  Moyal  Irish  Acad.,  vol.  xxiv,  1869.  He 
figures  the  perforations  in  many  genera,  and  has  some 
especially  valuable  remarks  on  Crania  and  Megerlia.  He 
maintains  that  Syringothrysis  cuspidata  is  not  represented  in 
an  isomorphic  genus,  as  maintained  by  Dr.  Carpenter,  on 
Uccount  of  the  supposed  absence  of  perforarions  in  a  speci- 
jnen  called  Spirifer  ciispidatus,  which  was  Bubmitted  to  him 
'  ir  examination  by  Mr.  Davidson. 

Professor  Percival  Wright,  of  Dublin,  describes  the 
Structure  of  Tubipora  musica  (the  Organ-pipe  Coral)  in 
the  Annals  for  May.  He  was  successful  in  obtaining 
this  polyp  alive  in  bis  recent  visit  to  the  Seychelles.  He 
descnbes  the  tube  as  formed  by  the  agglomeration  of  fusiform 
and  noilulur  spicules,  which  increase  as  growth  proceeds, 
thus  difleriiig  from  KoUiker,  who  assigns  a  crystalline 
structure  to  the  tube  of  Tubipora, 

Hicrozoolofy.— TVie  Anatomy  of  Stentor  and  its  Mode  of 
Reproduction  is  described  by  Dr.  Moxon  in  the  Journal  of 
Anatomy,  May,  1869.  He  particularly  opposes  the  view 
that  the  "  contractile  vesicle  "  of  Infusoria  forms  part  of  a 
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circulating  systein  ;  and  maintains,  Ist,  that  there  is  no  need 
of  finely  ramifying  vessels  in  organisms  so  minute  as  Infu- 
soria ;  2nd,  that  they  have  not  been  seen,  their  supposed 
indication  being  due  to  preBsure,  &c. ;  and  3rd,  that  the 
vesicle  clearjy  opens  by  an  external  orifice  in  Spirostofnum 
and  Stentor.  Dr.  Moxon  also  shows  that  the  "  lateral 
rrest "  of  Stentor  is  part  of  a  newly  budding  individual.  He 
does  not  appear  to  be  acquainted  with  a  valuable  paper  by 
Dr.  Zenker  (Schultze's  'Archiv,'  ii,  p.  338,  and  'Quart. 
Jour,  Microsc.  Science,'  vol,  vii,  p.  263),  in  which  the 
question  of  the  function  of  the  vesicle  is  discussed,  and  it  is 
very  clearly  shown  to  open  outwardly.  Dr.  Zenker  had 
observed  the  vesicle  of  Spirostomum  previously  to  Dr.  Moxon, 
He  says : — "  After  seeing  this  animal,  it  is  incredible  that 
the  existence  of  an  external  orifice  should  have  been  so  long 
a  matter  of  doubt." 

Professor  Wrzesniowski,  of  Warsaw,  publishes  a  valuable 
study  on  the  Anatomy  of  the  Infusoria  in  Max  Schultze's 
Archie,  v.  Part  1  (1869).  He  figures  and  describes  the 
vesicle,  the  anus,  the  nucleus,  and  the  triehocysta  of 
several  large  species  of  Infusor.  He  regards  the  vesicle 
as  excretory. 

Australian  Pohjzoa  is  the  title  of  a  paper  by  P,  H. 
MacGillivray,  A.M.,  M.R.C.S.,  read  before  the  Royal  Society 
of  Victoria.  Forty-eight  new  species  are  described,  and  two 
new  genera.  Figures  are  not  given  in  the  present  publica- 
tion, hut  are  promised  in  Professor  M'Coy'a  forthcoming 
'  Memoirs  of  the  Museum.'  Specimens  are  deposited  in  the 
National  Museum  of  Victoria.  The  new  genera  are  Dictyo- 
pora,  belonging  to  the  Escharidw  and  Petralia  of  the  same 
family. 

On  the  Developmental  History  and  Systetnatic  Position  of 
the  Bryozoa  and  Gephyrea  is  an  important  paper  by  A. 
Schneider,  in  Schultze's  Archie,  v.  Part  2.  Very  new  and 
startling  views  as  to  the  relations  of  the  two  groups  above- 
named  are  put  forward,  which  demand  the  fullest  considera- 
tion, coming,  as  they  do,  from  so  eminent  an  observer  as 
Anton  Schneider.  We  have  not  space  now  to  reproduce 
Schneider's  views,  but  the  paper  must  be  read  by  all  who 
are  interested  in  philosophical  zoology. 

On  the  Dimorphism  of  the  Otary  in  Tuhifex. — Dr.  Frilz 
Ralzel,  of  Curlsrhue,  in  an  article  on  the  Anatomy  and 
Systematic  Arrangement  of  the  Olitjochmta  (Kolliker's  and 
Siebold's  Zeitschrifl,  heft  iv,  b.  18),  slates  that  in  Tuhifex 
rivulorum  the  ovary  presents  itself  in  one  or  other  of  two 
different  forms.     The  first  and  more  frequent  form  is  that 
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•"which,  up  to  the  pieseiit  time,  has  generally  been  described  m 

aa  always  existing  in  the  species.     This  consists  in  a  pair  of  I 

pyriform  organs,  which   are  placed   together  in  the  eleventh  I 

segment  of  the  creature.  Each  is  enclosed  within  a  special 
membrane.  The  ova  are  arranged  from  above  downwards, 
on  one  side  of  each  ovary,  in  such  a  manner  that  the  largest, 
that  is,  the  ripest,  are  placed  at  the  lower  part,  whilst  the  less 
mature  ascend  one  above  the  other  as  far  as  the  apex  of  each 
organ.  The  regular  gradation  in  the  size  uf  the  ova  gives  to 
the  ovaries  a  characteristic  appearance.  The  ripe  ova  are 
discharged  through  a  rupture  in  the  enclosing  membrane. 
Besides  this,  stated  by  Ratzel  to  be  the  principal  form, 
another  condition  has  been  found  in  which  the  ovaries 
resemble  those  existing  in  EncbytiiEus.  This  state  of  things 
has  during  a  course  of  observations  on  150  specimens  of 
Tubifex  been  foimd  in  one  out  of  every  twelve.  The  ovaries 
are  placed  in  the  eleventh  segment,  on  each  side  of  the 
intestine,  like  those  in  the  Tubifex,  but  are  here  broken  up 
into  a  number  of  globular  masses  averaging  in  size  from 
06  to  08  mm.,  which  lie  side  by  side  in  the  general  cavity 
of  the  body,  and  are  not  contained  within  any  special  mem- 
brane. These  masses,  which  float  about  the  general  cavity, 
are  really  groups  of  ova,  and  each  generally  contains  one 
large  and  ripe  ovum.  As  this  is  the  normal  form  of  ovary 
in  Enchytrteus,  Ratzel  applies  to  a  similar  construction  in 
occasional  specimens  of  Tubifex  the  name  of  the  second,  or 
Enchytrffius  form.  In  endeavouring  to  account  for  the  remark- 
able phenomenon  of  the  occasional  appearance  in  tubifex  of  a 
form  of  ovary  found  constantly  in  another  species,  Ratzel  can- 
not accept  the  view  that  it  is  owing  to  some  pathological  change. 
To  this  are  opposed  the  facts  of  the  perfectly  normal  condi- 
tion of  the  rest  of  the  organization  in  such  cases,  the  perfect 
resemblance  of  all  the  ovaries  thus  formed,  and  the  number 
of  individuals  found  with  these  organs  in  this  condition. 
Ratzel  did  not  Und  a  single  instance  of  the  Eucbytreeus 
form  of  ovary  in  an  examination  of  over  a  hundred  speci- 
mens of  Limnodvilus,  a  worm  closely  allied  to  Tubifex.  He 
is  inclined  to  look  upon  this  phenomenon  as  an  instance  of 
atavism  and  reversion  in  structure,  and  believes  that  though 
Tubifex  and  Enchytrrous  stand  far  apart  in  the  group  of  the 
Oligochseta,  the  species  are  yet  so  closely  allied  as  to  render 
reversion  a  possible  occurrence. 

Cysticercus  Lumbriculi.  Dr.  Fritz  Ratzel,  Archie  fur 
NaturffeschichCe,  heft  2,  1868. — According  to  Dr.  Ratzel 
many  specimens  of  Lumbriculus  variegalus  have  been  found 
infested  at  all  seasons  of  the  year  by  a  parasitic  creature, 
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to  which  has  been  given  ihe  name  of  Cysticercus  lumbriculi. 
The  seat  of  this  parasite  is  the  general  ca^-ity  of  the  host's 
body,  between  the  intestine  and  the  integument,  along  all 
the  segments.  There  is  generally  but  one  of  these  parasites, 
but  in  exceptional  instances  several  may  exist  in  one  host. 
As  many  as  eight  have  been  found  by  Dr.  Ratzel  in  one 
Lumbriculus,  The  body  of  Cysticercus  lumbriculi  is  round, 
and  of  an  average  diameter  of  0'4i3  mm.  Its  outer  membrane 
consists  of  a  vesicle,  the  tissue  of  which  is  made  up  of  soft 
cells,  with  no  external  membrane,  and  containing  granular 
nuclei.  Among  these  cells  are  scattered  a  few  fat-globules 
and  some  muscular  fibres.  Within  this  is  a  second  mem- 
brane, which  is  a  resisting  chitinous  capsule,  perforated  at 
the  upper  and  lower  parts  by  two  openings.  Near  these 
openings  the  wall  of  the  capsule  is  thickened,  and  at  the 
lower  one  there  is  a  tending  inwards  of  the  external  vesi- 
cle, and  a  union  of  this  with  the  margins  of  the  internal 
chitinous  capsule.  At  this  point  the  head  of  the  parasite  is 
developed,  and  subsequently  a  short  wide  neck,  in  which  are 
disposed  numerous  calcareous  bodies.  The  head  carries  a 
rostellum,  a  circlet  of  ten  hooks,  and  at  an  advanced  stage 
sucking  discs.  Between  the  external  vesicle  and  the  internal 
chitinous  one  is  an  interspace  which  is  tilled  with  a  transpa- 
rent fluid. 

Dr.  Katzel  thinks  it  very  probable  that  this  Cysticercus 
may  become  developed  into  a  Ttenia,  infesting  birds,  and 
particularly  birds  which  Ireqiient  marshes,  as  it  has  been 
found  only  in  Lunihriculi  which  live  in  marshy  places,  and 
□ever  in  those  taken  Irom  flowing  water  and  localities  not  of 
a  marshy  character. 

On  the  Jteproductive  Slate  of  Saprolegnui  monouti  is  the 
litle  of  a  paper  by  Johannes  Reinke,  in  Schullze's  .^rcAiV,  v. 
Part  2. 

Hicrophytology. — Notes  on  Dialomacetp  from  Danish  Green- 
land, collected  by  Mr.  Robert  Brown.  By  Professor  Dickie, 
Botanical  Society  of  Edinburgh.  No.  I. — All  the  species 
recorded  were  British,  with  the  single  exception  of  Hyalo- 
discua  sabtilis,  originally  described  by  the  late  Professor 
Bailey,  from  Halifax;  found  also  on  the  shores  of  North- 
West  America,  and  now  on  the  shores  of  Greenland, 

On  the  Diatomaceous  Frnstule.  By  Johu  Denis  Mac- 
donald,  F.R.S.  Annalt  andMag.  Nat.  History,  Jan.,  1869. — 
Dr.  Macdonald  observes  that  Dr.  Wallich  was  the  first  to 
put  forward  a  part  of  the  views  which  he  expresses  in  this 
paper,  and  to  show  that  the  "  membrane "  between  the  two 
Talvea  consists  of  a  hoop  enclosing  a  secoud  hoop,  ao  that  one 
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ftire  vith  its  hoop  is  partially  embraced  by,  or  let  intO)  the 
Loop  of  the  other  valve.  One  valve  and  hoop  has  of  course 
been  produced  by  divisioa  from  the  other  valve,  and  to  this 
latter  the  name  of  primary  valve  was  given,  whilst  the  other 
was  called  secondary.  Dr.  Macdonald  illustrates  in  the  case 
of  Biddulphia  the  formation  of  the  new  valve  and  hoop,  one 
■within  each  of  the  old  pair,  their  growth  and  separation ;  and 
he  points  out  that  the  new  valves  must  be  ever  smaller  and 
smaller.  How  theu  is  the  size  of  the  species  maiatained? 
An  answer  is  found  in  Thwaites'  observation,  the  author 
remarks,  who  noticed  that  the  sporangial  frustrule  was  so 
much  larger  than  the  parent,  and  whose  obserTatiou  was 
misinterpreted  by  Smith  in  the  other  direction,  viz.,  that  the 
parents  were  very  much  larger  than  the  sporaugial  product. 

The  Genus  Lophiostoma. — A  descriptive  synopsis  of  the 
twelve  British  species  of  Lophiostoma  (Fungi)  by  M.  C. 
Cooke  is  publishal  in  the  '  Transactions '  of  the  Botanical 
Society  of  Edinburgh  for  1868,  just  issued  to  the  fellows  It 
is  accompanied  by  a  coloured  plate  of  the  asci  and  spores  of 
the  majority  of  species,  magnified  from  300  to  400  diameters. 

Greenland  Diatoms. — Dr.  Dickie  has  examined  the  Algs 
collected  in  Greenland  by  Mr.  Kobert  Brown,  and  enume- 
rates the  following : 


Epilbcmia  ocellata,  Kiili. 
EunotU  moDodoD,  EAr. 
Sjnedra  ulna,  Eir. 
NHvicuk  dicepliala,  Kait. 
SUuroaeis  ancejia,  EAr. 
Stouroneis  craciJis,  EAr. 
CoccoaeniB  laDceoktuin,  Eii: 
Meridion  oirculare,  Jy. 
Odontidium  mesodoa,  Kiiii. 
Tabellaria  floccolosa,  Kiiit. 
EimBntidium  maius,  Sm. 
Arachnoidiacus  Ebrenbergii. 
Actiaocyclos  uodulalus. 
Biddolpliia  Roperiana. 
CocooDsis  scutellum. 


Coccooeis  GreiiUei. 
„         unduUta  f 
rodasphcnia  Elireobergii. 

Fodosim  bormoides, 
Eli&bdoacma  ucuatum. 
„  miQulum. 

Sjnedra  affinis. 

„      inveatiens. 
Nilsicbia       „ 
Triceralium  aroticum. 
CoscinodiBoua  eccentricna, 
Grammataphora  tuarina. 
Isthmia  servosa. 


The  few  species  noted  here  are  to  be  considered  as  supple- 
mentary to  Dr.  Lyall's  Diatomacese  recorded  by  Mr.  Kittoa 
*i  the  ninth  volume  of  the  'Journal  of  the  Linnean  Society.'— 
[  nwu.  Bat.  Soc.  Edinb.,  1868. 


PROCEEDINGS  OF  SOCIETIES. 


Dublin  Micboscopical  Cleb. 
2Uf  January.  1869. 

Db.  E.  Peecevai.  Weight  eihibited  a.  apecies  of  Corticate 
SpoDge,  from  tbe  collection  made  by  him  in  tbe  Seychelles,  from 
the  peculiar  structure  of  which  he  was  incliDcd  to  believe  that  it 
ahoiilii  be  referred  to  Bowerbank'a  genus  PacbymatiBma,  of  which 
only  one  apecies  was  known,  Faehi/malUma  Johnstonia  =  Amphi- 
trema  M'Callii,  Scouler,  MS9.  The  oscula  in  the  SeycbeUea  speciea 
were  few  in  number  and  simple,  pores  inconspicuoua.  The  oval 
siliceous  bodies  in  the  corticate  layer  were  as  in  Pachymatiama ; 
but  some  few  appeared  to  have  a  dark  central  nucleus ;  the  inter- 
stitial Bpiculcfl  were  cylindrical  and  also  "  cylindro-patento- 
temate  ;"  aarcode  apiculea  stellate. 

Mr.  Archer  drew  attention  to  a  Hcliozoan  Rhizopod,  being  the 
same  he  eshibited  at  the  Club  meeting,  19th  September,  1867, 
and  which  he  bad  little  doubt  was  the  same  as  tne  first  of  the 
forme  figured  and  expatiated  on  by  Dr.  Focke  in  Siebold  and 
Kolliker's  '  Zeitachrirt  iur  "Wissenscbaftliche  Zoologie,'  Bd.  xriii. 
Heft  iii,  p.  345,  t.  xsv,  which  bad  just  reached  his  bauds,  and 
which  he  now  eihibited.  Ho  would,  however,  defer  any  further 
enlargement  upon  it  for  the  present,  until  he  bad  an  opportunity 
to  bring  forward  another  closely  allied  form,  which  two  together, 
he  thought,  excellently  represented  a  new  and  distinct  genus. 
The  essentia!  character  of  this  genus  would  be  that  the  central 
body,  bearing  lon^'  slender  pseudopodia,  is  enclosed  within  a 
stratum  of  a  quite  different  looking  sarcode,  itself  giving  off  pseu- 
dopodial  processes  of  its  own,  different  in  character  from  those 
emanating  from  the  central  body.  This  genus,  which  he  would 
call  Heterophrys,  and  tbe  present  form  Heterophrys  Foeiii,  he 
hoped  to  figure  and  describe  on  a  future  occasion. 

Kev.  E.  O'Meara  showed  a  peculiar  Diatom  taken  from  the 
stomach  of  an  Aacidian  from  Belfast  Lough.  It  presented  tbe 
general  appearance  of  NUxtchia  bilohata,  but  the  surface  of  the 
valve  between  the  striate  border  and  tlie  margin  of  the  boon 
was  covered  with  wart-like  escrescences  irregulorly  diapoaed. 
Five  or  aix  examples  were  found  in  the  gathering,  all  presenting 
tbe  same  peculiar  feature.  He  considered  it  a  variety  of  Silxtckia 
biblobaia,  and  suggested  for  it  the  distinctive  name  of  verrucosa. 

Dr.  Moore  eihibited  examples  of  the  Prothallia  of  Ferns, 
showing  the  archegonia ;  he  explained  the  morphological  structure 
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of  this  rem&rkable  type  of  reproduction,  and  enlarged  on  the 
physiological  question  b  involveu. 

t)r.  Troqiiair  showed  a  aeries  of  Foraminiferous  Shells  from  Dog 
Bay,  Connemaru. 

Dr.  John  Barker  drew  attention  to  a  circum stance,  fieemingly 
generslty  overlooked  (now  exemplified  by  the  motions  of  Uro- 
cenlrum  iurbo),  connected  with  various  animalcules,  both  rotatoria 
and  infusoria,  "What  he  alluded  to  was  their  having  the  appear- 
ance during  motion  as  if  influenced  or  confined,  or  even  moored, 
by  some  invisible  thread  or  tether  to  foreign  bodies.  The  ani- 
malcule epins  and  rotates,  the  while  describing  an  arc  of  a  circle, 
backwards  and  forwards,  at  an  even  distance  from  an  apparent 
point  of  attachment ;  nay,  if  the  foreign  body,  aeemingly  forming 
the  centre  ronnd  which  the  animalcule  hovers,  be  hut  of  moderate 
Tolume  or  weight,  it  may  he  drawn  along  as  if  pulled  by  the  sup- 
posed thread— supposed,  indeed,  because  it  must  be  admitted  that 
it  is  never  visible.  After  a  little  the  motions  of  the  creature  may 
become  more  vigorous,  and  teemingly  the  cord  snaps,  for  suddenly 
the  animalcule  darts  off  in  an  onward  direction.  This  kind  of 
appearance  would  seem  sufficiently  common  in  different  forma  aa 
apparently  to  contradict  the  idea  that  it  may  be  only  a  charac- 
teristic 6dgety  motion  of  any  particular  form,  and  even  to  lead 
to  the  idea  that  many  mioute  forma  actually  have  a  power  of 
spinning  or  paying  out  an  immeasurably  delicate  cord  of  attach- 
ment, BO  delicate  as  to  evade  all  means  we  possess  of  seeing  it, 
and  one  which  it  can  itself  sever  at  will. 

18(A  Felruart/,  1869, 

Dr.  E,  Perceval  Wright  exhibited  preparations  of  an  Aleyonoid 
from  Messina  and  Spacuse,  which  had  been  described  some  years 
ago  (1842)  by  Philippi  as  Bebrifee  tnollu.  Milne-Edwards,  in  his 
'  Histoire  dea  Cora  111  aires,*  rejects  both  the  genus  and  species. 
Stating  on  the  authority  of  Valenciennes  that  it  was  described 
from  nothing  more  or  leas  than  the  stalk  of  an  ordinary  Goi^o- 
nian,  on  which  a  colony  of  Sympodium  coralloidet  had  established 
itself.  Kolhker,  however,  in  his  'Icones  histiologicro,'  mentions 
that  he  had  an  opportunity  of  examining  the  very  specimens  de- 
scribed by  Philippi,  and  explains  that  the  figure  illustrating  his 
paper  in  the'Archiv  fur  I'nturgeschicte' represents  the  polyp 
■with  "retracted"  tentacles,  whereas  the deaeription  laid  emphasis 
on  their  being  non -retractile,  and  that  from  this  discrepancy  arose 
the  want  of  belief  in  the  genus.  The  specimens  now  exliibited 
were  dred^d  in  the  Gulf  of  Messina  in  June  of  last  year,  and 
resembled  in  every  respect  the  species  figured  by  Philippi ;  tbey 
were  recognised  as  this  species  by  Dr.  J.  E.  Gray  the  moment  he 
saw  them.  They  agree,  moreover,  with  Philippi'a  description, 
omitting  the  word  "  not "  before  retractile,  when  describing  the 
polyp,  so  that  Dr.  Wright  thought  that,  without  doubt,  bis  species, 
tiiougb    not   compared   with   the   original   type- specimens,   now 
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in  Prof.  Leuckart's  MuBeuin,  was  really  Behtyee  mollU  (Phil.). 
Here  it  may  be  remarked  that  the  Messina  specimens  were  in 
good  condition  and  preeeired  in  spirit.  Kdllikcr,  in  his  descrip- 
tion of  the  coenenchyma  of  this  speoieg,  Bays  that  the  calcareous 
Bpiculee  are  all  scale-shaped,  and  that  tnese  are  more  or  lees 
toothed  ;  that  they  vary  in  outline,  the  eitremea  being — (1)  large 
■cales,  with  small  middle  outgrowths ;  and  (2)  small  scales,  with 
large  outgrowths  or  eicreseences.  Those  seen  in  profile  mostly 
appear  of  a  "  nine-pin "  shape,  with  clipped  ends ;  all  these 
Bpiculea  are  "  twine,"  and  in  most  the  line  of  separation  ia  clearly 
discernible.  These  rarioua  forma  of  spiculea  were  eihihited- 
The"Bcale"  spicules,  large  and  small,  of  all  manner  of  irregularity 
of  outline,  were  found,  forming  an  outer  crust  to  the  ectoderm ; 
but,  in  addition,  there  was  found  another  form  of  spicule  found 
by  Kolliker  occurring  in  Euntcea,  which  did  not  appear  to  be 
a  "  twin  "  form  of  spicule,  and  which  seemed  to  be  Tery  distinct 
from  any  of  the  forms  called  scale-forms  by  Kolliker.  These 
spicules  appeared  to  occupy  the  iuner  portion  of  the  coenenchyma, 
and  especiidly  that  portion  of  the  base  of  the  polyps ;  they  nave 
been  referred  to  by  Kolliker  as  the  "  Blattkeulen,"  but  this  name 
he  applies  also  to  spicules  of  a  very  different  shape;  perhaps  the 
name  "shuttlecock"  spicule  may  be  found  to  oe  more  appro- 
priate. 

Mr.  Archer  exhibited  another  new  form  of  Heliozoan  Rhizopod, 
of  a  type  similar  to  that  shown  by  him  at  last  meeting,  belleTed 
to  be  identical  with  that  spoken  of,  but  not  described,  by  Focke 
(Siebold  and  KoUiker's  '  Zeitschrift  fur  wiss.  Zoologie,'  Bd.  iviii. 
Heft  iii,  page  345,  t.  iiv),  that  is,  the  present  forming  a  second  species 
in  the  genus  Heterophrya  (Arch.).  It  was  to  be  regretted  thntha 
had  not  been  able  to  meet  with  a  specimen  of  the  lortn  shown  on 
the  last  occasion,  for  the  sake  of  contrast  with  the  new  form  now 
drawn  attention  to ;  and  it  was  still  fiirther  to  be  regretted  that 
the  example  of  the  latter  now  presenting  itself  bad  suffered  much 
(upon  the  slide)  in  tlic  transit  down  to  the  meeting;  and  aa  he 
had  spent  hours  in  searching  for  the  only  one  he  had  met  with 
for  this  occasion,  he  was  afraid  it  would  be  fruitless  delay  at  the 
meeting  to  try  to  search  in  the  material  for  another  specimen. 
But  crushed  and  somewhat  crowded  upon  by  other  objects  as  the 
esample  shown  might  be,  he  waa  very  glad  to  be  so  fortunate  as 
to  have  been  able  to  get  it,  as  the  apecimens  were  greatly  dimi- 
nishing in  the  material ;  he  trusted,  however,  the  various  points  to 
which  he  would  wish  to  draw  attention  could  be  made  apparent. 
The  present  was  a  good  deal  larger  form  than  Pocke's,  the  central 
BSicode  maes  hyaline,  but  densely  loaded  with  chlorophyll- 
granules,  and  poaseaaing  a  few  smaller,  darkish  granules ;  pseudo- 
podia  emanating  therefrom  long,  filiform,  but  eomparatinely  not 
very  slender  -,  outer  stratum  cloudy  and  granular,  aud  at  the 
periphery  divided  into  an  innumerable  quantity  of  slender  haiP' 
like  proceases.     He  would  name  this  fine  form  Seteropkryi  my- 
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riopoth,  and  hoped  to  give  a.  %ure  and  description  of  it  ere  long 
in  the  '  MicroBcopical  Journal.' 

Mr.  Arcber  further  preseBted  examples  of  anotber,  not  leaa 
remarkable,  Freflhwater  Bhizopod.  This  large  and  fine  form  waa 
loosely  coated  with  foreign  heterogeneoua  particles,  and  differed 
from  every  other  form  by  presenting  two  cliarocterB  of  peendo- 
podia,  emanating  from  different  portions  of  one  and  the  same 
Barcode  body.  1'iie  general  form  is  egg-shaped,  covered  loosely  by 
an  aggregation  of  foreign  arenaceous  particles,  diatomaceoua 
fragments  and  frustules,  eeemingly  dead  protococcoid  Htructurea, 
and  bits  of  fibrous-looking  matter,  earthy-looking  particles,  &c 
From  the  anterior  end  projects  an  almost  hemispherical  elefntioa, 
whence  emanates  a  dense  cluster  of  variable,  often  inordinately 
long,  hyaline,  branched  pseudopodia ;  and  from  the  general  surface 
of  the  body  elsewhere,  and  projecting  through  the  outer  loosely 
aggregated  covering,  there  proceeds  a  dense  quantity  (looking  at  the 
margin  like  a  fringe)  of  hyaline,  short  paeudopodia,  nearly  uniform 
in  appearance,  thickness,  and  length.  The  frontal  entinence 
showed  a  marginal  pulsating  vacuole,  like  Actinophrye,  and  the 
central  mass  a  large  "  nucleus."  This  could  not  at  all  be  con- 
sidered, even  apart  from  the  borderof  nearly  equal  short  processes, 
as  like  a  Gromia — ^that  is,  such  as  the  typical  Gromia  JluviatUit, 
though  it  may  have  some  closer  affinity  to  the  form  called  Oromia 
Dujardinii  by  Schult^e;  that  form,  however,  apijears  pretty 
clearly  cannot  be  correctly  regarded  as  a  Oromia  at  all.  Mr. 
Archer  felt  sure  that  those  who  had  seen  a  living  Gromia  must 
acknowledge  the  great  difference  in  character  of  the  psendopodia, 
apart  from  the  test  being  membranous  in  that  genus,  and  the 
pree^ice  of  the  fringe-like  border  of  processes  in  this  form.  In 
character  of  pseudopodia  there  is  more  resemblance  to  certain 
forms,  possibly  referable  to  I'leurophrya  (Clap,  et  Lachm.),  which 
Mr.  Archer  showed,  but  which  he  had  doubtfidlj'  ere  now  ima- 
gined may  have  been  (some  one  of  them)  the  type  of  Schlum- 
oerger's  Pseudodifflugift.  Mr.  Archer  intended  ere  long  to 
publish  a  fignre  of  this  0ne  form  as  the  type  of  a  distinct  genus, 
which  he  named  Diaphoropodon. 

Mr.  Archer  eihibited,  on  the  part  of  Mr.  "Walter  W.  Beeves,  of 
London,  some  specimens,  kindly  forwarded  by  that  gentleman,  of 
a  fonn  of  Cothumia  from  ^'ictoria  Docks,  London,  wliich  appeared 
to  be  new  and  strikingly  characterised  hy  the  possession  of  a 
closely  fitting  operculum  attached  to  the  neck  portion  of  the 
animal,  and  Dy  which,  upon  withdrawal  into  its  cose,  it  could 
curdy  close  the  mouth  of  the  latter  as  with  an  accurately 
lapted  lid.  It  was  likewise  characterised  bj^  an  exceedingly 
_  ing  and  slender  stipes.  This  remarltsbly  beautiful  object,  which 
Mr.  Reeves  informed  Mr.  Archer  would  immediately  be  figured 
and  described  by  Mr.  Kent,  was  accompanied  by  numerous  other 
elegant  things — forms  of  Carchesium,  Acineta,  various  rotatoria, 
Ac,,  and  amongst  these  a  conspicuous  Vaginicols,  with  a  cam- 
f  anulote  case,  in  several  examples  of  which  could  be  readily  seen 


B  TalvuIflT  structure,  r&iaed  and  lowered  by  tbe  raotions  ofTn^^ 
animal  in  and  out  of  its  case,  just  ae  in  the  cylindrieol  form  called 
Vaginicola  valvala. 

A  vote  of  thanks  was  paesed  to  Mr.  Reerefl  for  the  opportnnitj 

to  see  thia  new  and  beautiful  specimen. 

18(A  Marclt,  1869. 

Mr.  Archer  showed  a  new  and  minute  freahwater  Ebigopod 
referable  to  Dujardin's  genus  Gromia.  This  rather  inert-lookmg 
form  at  first  cniled  to  mind  somewhat  the  appearance  of  a  Chv- 
Iridium,  but  their  occurrence  not  attached  to  any  foreign  body 
and  a  further  obaervation  showed  their  true  nature.  The  test  is 
very  minute,  orbicular,  hyaline,  smooth;  body  within  tbe  test 
opaque,  bluish,  granular,  with  an  eccentric  whitish  nucleus, 
each  with  a  central  dark  nucleolus;  pseudopodiu  often  lon^, 
slender,  hyaline,  bearing  in  a  slow  circulation  several  darkish 
granules,  often  cohering  by  tbe  pseudopodia  one  to  the  other  in 
email  groups.  Mr.  Archer  hoped  to  shortly  give  a  figure  of  this 
curiouei  little  form,  with  a  description,  and  would  meantime  call 
tliia  form  Gromia  eoeialU. 

Dr.  E.  Perceval  Wright  eibibited  a  section  of  a  series  of 
flpicules  belonging  to  a  Creeping  Sponge,  met  with  bv  him  at 
Mahe,  which  had  been  described  by  IJr.  J.  E.  G-ray  as  Plaiio- 
ipoju/ia  melohe»ioidet.  He  thought  that  though  this  genus  was 
certainly  closely  allied  to  Geodia,  yet  that  perhaps,  until  we  knew 
more  of  tbe  generic  peculiarities  of  the  Corticata,  the  genus 
maybe  retained.  He  brought  it  forward  now  chiefly  in  continua- 
tion of  a  series  of  notes  already  before  the  club  on  the  "  Sponges 
of  the  Corticate  Divisioo"  of  Oscar  Schmidt.  Dr.  Bowerbank 
thinks  that  this  species  is  the  same  as  hia  Geodia  earinata 
{'  British  Sponges,'  vol.  i,  p.  239),  but  thia  does  not  appear  to 
be  the  case.  Duchassaing  and  Michelotti  have  described  a,  genus 
called  Aeamas;  one  species  {A.  violaeeo)  appeared  to  come  very 
closely  indeed  to  Placospongia  melohetioidet. 

Dr.  John  Barker  showed  a  new  Compreasorium  constructed  by 
Mr.  Robs,  having  the  advantage  of  readily  eierting  a  direct 
vertical  pressure  on  the  object,  the  extent  of  which  is  regulated 
by  turning  a  screw  placed  at  the  left  hand  of  the  platform,  which 
was  made  to  receive  an  ordinary  slide  and  cover,  thus  presenting 
tbe  very  valuable  facility  of  being  able  to  submit  any  object 
casually  encountered  without  any  difliculty  to  tbe  action  of  the 
compressor.  Dr.  Barker,  however,  was  about  to  suggest  to  Mr. 
Eoss  some  modifications  which  would  still  further  facilitate  the 
use  of  this  little  instrument,  so  as  to  retain  tbe  slide  at  the  most 
convenient  place  before  the  screw  pressure  became  eierted. 

Dr.  Moore  showed  the  Spores  of  Hypnum  stramineum  in  various 
stages  of  germination.  In  those  farthest  advanced  the  confervoid- 
like  threads,  as  they  issued  from  the  spore,  spread  themseves  over 
the  surface  of  the  leaf  itself,  which,  being  transparent,  afforded  » 
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^  ^portunitj  of  seeing  that  those  filamentous  substaiiceBl^^~ 
immediately  on  the  contents  of  the  spore  disaolTing,  each  spore 
giviDK  birth  to  a  number  of  them.  In  some  cases  the  contents 
appeared  to  be  composed  of  elongated  particles  while  in  sitS, 
before  they  issued  from  the  spore.  The  question  arose  as  to 
whether  each  of  the  filamentous  threads,  under  favorable  circum- 
■tancea,  was  capable  of  ultimately  giving  rise  to  a  new  plant,  or 
whether  a  number  of  them  coalesced  to  form  one — which  was 
left  undecided  until  further  observationa  are  made. 

Mr.  Crowe  exhibited  a  section  of  flint,  having  not  only  the 
tiauai  so-called  Xanthidia  imbedded  in  it,  but  likewise  shovring  in 
■ection  a  fragment  of  some  coniferous  wood,  with  its  characteristic 
pits. 

Eev.  E.  O'Meara  showed  his  original  drawings  of  sundry  new 
Diatoms,  and  gave  their  characters  and  distinctions.  These  mere 
named  Pleurotigma  giganteum,  »ar.  baccatum,  Plagiograinma  cot- 
talunt,  Melotira  Wrightii,  Pinnularia  marginala,  P.  scutellum, 
Amphiprora  eotiaia,  and  were  to  appear  in  next  number  of  the 
*  Microscopical  iloumal.' 

Dr.  Moss,  R.N.,  exhibited  a  series  of  Bketches  from  nature  of 
Mediterranean  and  Atlantic  forms  of  Appeodicularia,  and  of  the 
enigmatical  '■  Hans  of  Merten's,"  in  whicn  they  were  often  found 
enclosed.  He  remarked  that  this  curious  structure  seenied  to  he 
associated  eiclusively  with  the  oyal-bodied  or  thoracic  Appendi- 
cnlaria,  of  which  A.  Jlagellum  might,  perhaps,  be  regarded  as  a 
^pe.  In  two  specimens  of  jl.^urcafo  captured  near  the  Azores  in. 
Febroary,  1869,  an  organism  resembling  in  form  the  oval-bodied 
Appendicularia,  and  appearing  from  its  motion,  attachment,  Jtc, 
to  be  embryonic,  was  found  on  the  right  neural  portion  of  the 
upper  part  of  the  branchial  cavity,  a  short  distance  below  the 
base  of  the  lowest  of  six  oral  tentacula,  in  very  much  the  same 
aituation  in  which  Gegenbaur  described  and  figured  an  unsym- 
metrical  ciliated  orifice.  Observations  calculated  to  throw  light 
upon  a  subject  eo  obscure  as  the  reproduction  of  these  animals 
must  necessarily  be  advanced  with  caution,  but  there  are  grounds 
for  the  hope  that  ere  long  we  will  be  aa  well  acquainted  with  the 
Appendicularia  aa  with  their  pelagic  brethren,  the  Salpas  and 
PyroBomas. 

Mr.  Woodworth  exhibited  a  series  of  excellent  photographs  of 
various  microscopic  objects,  which  he  presented  to  the  Club. 

Mr.  Tichbome  exhibited  a  slide  of  Sulphate  of  Copper,  crystal- 
lized  at  75°  Fahr.  This  formed  a  beautiful  polariscope  object  of 
a  peculiar  form.  This  salt,  which  has  a  normal  composition  of 
CuSO^.  5HjO,  loses  part  of  its  water  of  hydration  at  elevated 
temperatures,  and  crystallizes  in  a  form  quitf  distinct  from  the 
ordinary  one. 

Mr.  Archer  drew  attention  to  some  examples  of  a  very  minute 
organism  which  he  had  detected  in  several  gatherings  lately,  and 
which  he  must,  he  thought,  have  hitherto  overlooked,  for  he  now 
d  it  not  very  uncommon;  it  was,  however,  one  which  as  yet 
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bftflled  nttempta  to  refer  to  on;  particular  trpe.  It  formed  k  Teij 
nuQulo  k''>''1''t  body,  semi- pel!  u<! id,  and  of  &  blaisb  hue,  having 
immcrMd  therein  nnumlfcr-tKiloured  globule  mostly  of  coosiderable 
briltiuitry,  nod  orcupyiiiK  a  large  proportion  of  the  maaa  of  the 
littU)  BptiuM'.  The  wlioTe  was  surrounded  by  a  thick  covering, 
luoNoly  auii  irregularly  clustered  around  it,  of  a  beterogeneooi 
variety  of  frapjioentB  and  shrods  of  other  organic  bodies,  such  as 
■ptiulerM  of  diatomH,  biix  of  protococcoida  and  confervoids,  and 
vnrioiis  Ulirous-looking  dements.  There  were  occasionally  two, 
Uid  Mr.  Archer  had  once  seen  three,  of  these  globular  bodies  bo 
•urrouiiilud  by  thi*  outer  cluster  of  foreign  fragments,  which 
luoHlly  BMiiimed  au  oUiptic  but  irregularly  margiaed  general 
outline  round  the  globular  central  body.  There  wa,g  an  appre- 
aiable  interval  between  the  latter  and  the  outer  cluster.  Now, 
this  description  of  the  central  body,  apart  from  ib)  surroundings, 
would  c*ll  to  mind  (u  undoubtedly  the  eiamplea  themselves  did) 
much  of  the  anpcaraDiw  of  Dr.  Barker's  rhizopod,  Diplophry* 
Arch«ri  (m'c  "Dublin  MicroBcupical  Club  Minutee,"  19tb  Dec., 
1H(J7).  But  Mr.  Archer  had  looked  in  vain  over  nmuy  specimens 
of  iho  (ir|[aiiiam  now  exhibited  for  any  indication  of  pseudopodia, 
nor.  indeed,  did  any  kind  of  locomotive  organ  present  iteelt 
Htill,  if  one  could  iniagino  DJplopbryB,  not  only  with  its  psendo- 
podia  fully  retracted,  in  which  condition  it  is  sometimes  met 
with,  but  alRo  loosely  surrounded  in  some  manner  by  an  aggre- 
gation of  minutv  and  hutcroueucous  fragments,  it  is  tjuite  true  we 
■bouli)  have  an  object  not  distinguishable  from  that  now  drawn 
attention  to  by  Mr,  Archer.  There  was  nothing  further,  however, 
to  prove  that  this  was  a  state  of  Diplopbrys,  which  is  rare,  and 
never  met  with  in  the  numbers  in  which  these  were  present.  It 
would  seem  clear,  however,  tbiit  tliie  must,  some  time  or  other, 
have  a  non-quii-seont  state,  in  which  it  must  be  able,  in  travelling, 
to  discover  and  tetwt  the  various  fragments,  loosely  assorted, 
within  which  it  ensconces,  though  does  not  hide,  itself,  for  the 
pellucid  diarai'ter  of  the  dihria  employed  enables  one  readily  to 
see  the  globular  body  inside,  with  its  amber  spot,  often  looking 
under  a  peculiar  illumination  and  focus  like  a  bright  flame 
within.  Thus,  whilst  unable  to  form  any  accurate  idea  as  to  the 
truo  nature  of  this  curious  little  production,  Mr.  Archer  thought 
that  ovan  ils  present  total  inexplicability  would  lend  it  a  certain 
Muouut  of  interest. 


KotiL  MiCBOBOOFICAL  SOCTZTI, 

April  14M,  1869. 

The  PKKsinENT  (the  Rev.  J.  B.  Reade)  in  the  chair. 

A  paucr  ou  "  Protoplasm  and  Living  Matter  "  was  read  by  Dr. 

Lionel  iKale,   We  have  commented  on  this  in  another  part  of  the 

Journal.    A  discussion  followed,  in  which  the  queation  of  ntaiity 
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f  the  Society.  Dr.  WaUici  ■ 
e  had  found  deposits  in  gutters,  and  in  the  outlet 
of  the  metropolitan  main  sewor  at  Crossness,  having  the  charac- 
teristics of  Bathybius.'  The  President  said  that  Dr.  Beale'a  paper 
remiuded  him  of  a  remark  made  by  Dr.  Milner,  when  asked  if  ha 
oou)d  refute  BiBhop  Berkeley's  theory  of  matter.  He  replied,  "I 
cannot  answer  it.  It  contradicts  common  sense,  and  there  must 
be  great  ooosense  Momewhere."     He  could  not  say  where,  how- 


Mag  \2lk,  1869. 
The  PBSaiDKirr  in  the  chair. 

Mr.  Oeorge  Busk  sent  in  his  resignation  u  a  FeUow  of  the 
Socie^,  and  was  elected  an  Honorary  Fellow  on  the  motion  of  the 
Preeident. 

Mr.  B.  T.  Lowne  read  a  paper  on  "  The  Eectal  Papille  of  the  I 
Blow-dy,"  and  Mr.  Suffolk  made  observations  on  the  proboecis  J 
of  the  same  insect,  and  exhibited  drawings  of  it. 

The  President  described  an  addition  to  his  kettle-drum  c 
denser,  consisting  of  a  third  tens. 

June  ^Ih,  1869. 
The  Peesidest  (Rev.  J.  B,  Reade)  in  the  chair. 
The  President  described  a  most  valuable  new  form  of  Ulumi- 
Bstion,  which  he  declared  had  rendered  the  microscope  a  new 
instrument  to  him.  He  had  by  its  means  been  able  dehnitely  to 
settle  the  structural  cause  of  the  markings  of  the  diatom  valve, 
which  he  could  now  demonstrate  most  clearly,  even  with  a  j^,  as 
ipherical    nodules  arranged   in   lines.     A  young   friend   of  hia. 


looking  at  a  specimen  with  this 


V  method  of  illumination,  hod 


which  was  eo  successful  was  obtaiued  by  means  of  a  prism  whose 
section  is  an  equilateral  triangle ;  by  its  use  parallel  direct  rays 
are  thrown,  which  avoids  the  unnatural  and  deceptive  complica- 
tions obtained  bj  the  use  of  converging  rav«. 

Mr.  Wenham  remarked  that  he  had  shown,  by  observing  the 
form  of  splinters  of  fractured  diatom  valves,  that  the  markings 
on  the  surface  were  really  due  to  hemispherical  projections.  A 
paper  by  him  on  this  su^ect  was  published  some  years  since  in 
the  '  Quarterly  Journal  of  Microscopical  Science.' 

Mr.  Eulenstein,  the  author  of  the  '  Series  of  Diatoms,'  remarked 
that  he  had,  by  the  most  careful  study  of  very  many  species,  come 
to  the  conclusion  that  there  were  two  forms  of  marking  iu 
diatoms — first,  by  the  IVamework,  consisting  of  ridges  and  eleva- 
tions characteristic  of  genera ;    and   secondly,  by  the  universal 

'  Has  Dr.  Wnliich  ever  cnmpared  Ihe  two  sppcRrances,  or  on  what 
ground  does  lie  veature  this  slalemciit  F — K.  R.  Ii. 
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epheroidsl  tuberclcB.  which  were  more  or  leaa  tbickly  dis] 

all  diatom  valvea. 

Dr.  Eulenatein  took  the  opportunity  of  mentioning  that  he  had 
purchased  the  late  Dr.  Arnott'a  tubes  of  diatom  material,  and 
w&s  prepared  to  isaue  eeries  of  the  speciea  in  this  collection  (the 
moBt  complete  British  collection)  on  application. 

Mr.  Beck  called  attention  to  the  fact  that  his  brother,  the  late 
Eichard  Bock,  had  urged  the  probability  of  the  spherical  character 
of  the  diatom  markings,  aud  bad  shown  by  photographs  of  s 
niece  of  glass  marked  with  hemiaplierical  protuberances  how  an 
heiagonal  or  dotted  appearauce  could  be  obtained  by  varying 
the  iliuniination. 

Mr.  Jabez  Uogg  read  a  paper  entitled  "  Results  of  Spectrum 
AnalysiB,*'  in  which  he  gave  some  of  Mr.  Sorby's  observations, 
published  more  than  a  year  since  in  the  Koyal  Society's  pro- 
ceedings, and  also  exhibited  a  drawing  of  chlorophyll  spectra,  by 
the  lat«  Dr.  Herapath. 

Kir.  Ray  Lankester  expressed  hia  disappointment  at  the  incom- 
pleteness and  inaccuracy  of  Mr.  Hogg's  paper.  He  pointed  out 
several  fallacies  and  mistakes  in  Mr.  Hogg's  statements,  such  as 
the  aseertod  presence  of  hoimoglobin  in  the  blood  of  the  house-fly, 
in  which  animal  its  presence  ia  reaily  due  to  its  having  been 
taken  in  as  food,  and  ie  met  with  only  in  the  alimentary  tract ; 
the  asserted  discovery  of  copper  in  turacin  by  the  spectroscope, 
which  was  a  complete  misrepresentation,  aince  Frofeesor  Church 
had  diecovered  the  copper  before  the  absorption  bands  ;  and  the 
Buppoaed  connection  of  thallium  and  chlorophyll,  which  Mr.  Hogg 
had  ventured  to  suggest.  Mr.  Lankester  pointed  out  that  Mr. 
Hogg  had  omitted  all  reference  to  the  really  valuable  physiolo- 
gicm  results  obtained  by  examining  the  action  of  gases  on  the 
blood  with  the  spectroscope,  and  hiwl  also  not  mentioned  its  uae 
in  detecting  hemoglobin  and  chlorophyll  in  the  lower  animals, 
which  he  (Mr.  Lankester)  had  written  upon,  Mr.  Hogg  had 
pretended  that  eodium  could  be  recognised  in  increased  quantity 
in  a  cataract-lens  by  means  of  the  spectroscope.  This  Mr, 
Lankester  entirely  denied. 


NociRAPH  of  MoNEOA.     By  Ernst  Uackel, 

(CoiKladedframpagt  232.) 

"While  on  the  one  hand  tho  kingdom  of  tiic  Protisitu  is 
"increased  by  the  Labyrintlmlea  -vviih  a  separate  tAa&s,  on 
the  other  hand  it  may  now  be  satisfactorily  proved  that 
another  group  of  Protista  should  be  removed  from  this  king- 
dom, and  referred  to  the  animal  kingdom  as  decided  animals. 
These  are  the  Sponges,  of  whose  animal  nature  very  decided 
morphological  indications  have  been  very  recently  discovered- 
As  long  ago  as  1854,  Lcuckart,  the  illustrious  founder  of 
the  sub-kingdom  Coelenterata,  in  his  yearly  report  upon  the 
progress  of  zoology  {in  the  'Archiv  fur  Naturgcschichte') , 
united  the  sponges  or  Poriphera  with  the  Ccelenterata,  by  a 
comparison  of  the  cnnal  system  of  the  sponges  with  the 
ctrleateric  gastrovaacular  apparatus  of  ihe  true  Cceleiiterala, 

Last  winter,  my  pupil  and  assistant,  Herr  Miklucho- 
Maclay,  of  St.  Petersburg,  during  our  slay  at  the  Canary 
island  Lanzarote,  examined  carefully  the  exceedingly  rich 
p-ponge-l'auna  of  these  coasts,  and,  as  I  huve  convinced  myself 
by  ocular  inspection,  thereby  discovered  new  forms  of  apouees 
whose  anatomy  furnishes  far  stronger  proofs  of  the  near  rela- 
tionship of  the  sponges  with  the  Coelenterata  than  we  hitherto 
possessed.  For  instance,  Herr  Miklucho  has  discovered  a 
calcareous  sponge  {Guancha  hlanca)  nearly  allied  to  St/con 
and  Ute,  but  whose  entire  interior  system  consists  of  a  simple 
cjlindrical  stomach,  a  digestii'e  cavity,  as  in  the  simplest 
Hydroida.  Tlie  so-called  oscula  (Camini)  of  the  sponges 
are  not  only  excretory  openings,  as  ihey  have  hitherto  been 
considered,  but  also  serve  for  the  reception  of  water  and  food. 
These  external  openings  are  at  once  mouth  and  anus.  In  a 
word,  the  oscnla  are  the  stomachic  cavities  of  the  Coelen- 
terata, analogous  to  those  of  the  polypi,  and  in  all  probability 
homologous  with  them  at  the  same  time.  The  canals  pro- 
ceeding from  the  oscnla  correspond  with  the  canals  which 
rainity  in   the  parenchyma  of  many  Authozoa.     IJul  whul 
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Teems  to  mo  of  the  greatest  importance  is  that  this  stomachic 
cavity  is  divided  in  several  sponges  (^Airmella  and  others)  by 
radial  partition  walls  into  compartments  (of  various  or  con- 
stant numher,  especially  eight!),  and  thus  the  entire  body  of 
the  individual  sponge  seems  to  he  composed  of  a  fixed 
number  of  antimera.  I  had  hitherto  always  considered  the 
absence  of  antimera-formation  as  one  of  the  most  important 
morphological  differences  between  Sponges  and  Ccelenterata. 
By  their  similar  mode  of  propagation,  &c.,  the  near  rela- 
tionship of  the  sponges  and  Anthozoa  becomes  still  more 
Erobable,  In  short)  I  now  consider  it  most  correct  to  follow 
.euckart's  cxamjile  in  uniting  the  Sponges  with  the  Ccelen- 
terata systematically,  and  therefore  consider  it  very  probable 
that  both  groups  have  had  a  common  origin.  The  phylum 
of  the  CoelenteratB  would  henceforth  divide  into  two  sub- 
phyla,  I.  Spongia3  (Co-lentcrata  without  urtica ting  organs} : 
1.  PctrospongiiE ;  2.  Autospongite,  II.  Acalcphie'  (Ctelcn- 
tcrata  with  urticating  organs):  1.  Anthozoa;  2.  Archydne; 
3.  Hydromcdusae ;  4.  Ctenophora. 

As  Herr  Miklucho  is  about  to  publish  hia  beautiful  ob- 
servations on  sponges,  in  which  he  will  demonstrate  the 
community  of  descent  of  the  Sponges  and  Acalepbie,  I  confine 
myself  here  to  this  short  notice.'  I  have  mentioned  them 
here  because  it  seems  to  me  that  a  great  gain  has  been 
attained  in  classification  by  the  removal  of  the  Sponges  from 
the  remaining  Protista,  and  by  their  union  «ith the  true  ani- 
mals. In  particular,  it  now  becomes  possible  to  define  my  Pro- 
tista kingdom  by  a  decided  and  important  character,  and  to 
separate  it  from  the  true  animals  and  the  true  plants :  this 
character  is  the  total  absence  of  sexual  reproduction.  In 
neai-ly  all  indubitable  plants,  as  well  as  in  all  indubitable 
animals,  sexual  i-eproduction  (amphigony)  is  present.  On  the 
other  hand  all  true  Pnitista  (all  the  above-mentioned  groups 
except  the  Sponges)  multiply  exclusively  by  a  non-sexuat 
reproduction  (monogony).  If  we  extend  this  definition  to 
the  genealogical  individuality  of  the  first  order,  to  the  cycle  of 

^  Arislatie's  original  deliniliou  AcalepliEe,  ot  Cuidie,  mn;  bo  llie  moit 
admissible  deHnition  for  the  true  Ccelenterata  (with  tlie  exception  of  tha 
SpODges)  because,  on  the  one  hacd,  it  alreaJ;  expresses  their  most  eGBCulial 
clmrocter,  the  posses&ion  of  iirticHting  omiuis ;  and  on  the  otiier,  bccaa&o 
Aristotle  alreaay  included  under  tliis  definitiua  the  two  different  tvpcs  of 
Ccelenterata,  the  Tixcd  Petracnlepliie  (Actinia)  and   tbe  freely  swlmniing 

NcctBcalephlB  (Medusie),  (uaicaXij^ai,  oi  cvifat. 

'  A  spcciol  light  becomes  throffn,  h;  this  couimunitjr  ot  ilcsccnl,  upon 
the  reccull;  no  much  tolked-of  Hjalouema,  Perhans  in  the  end  l!ic  spouge 
and  iitmisiLio  pol^p  may  be  coiiuecled,  niid  lI}'s!oiieniu  be  a  dii'ccl  de- 
tcctiaant  of  the  common  origiunl  group  of  Spoui^cs  and  Acaleplia  f 
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on    (Cyclvv  generationis)    of  all   the  tlircc   oi^anic 

19,  then  the  cycle  of  generation  of  animals  and  plaiitf 

J  an  amphigcnesis,  while,  on  the  other  hand,  the  cycle  of 

^generation  of  the  Protista  is  a  manogencsis.     (On  tliis,  com- 
«re  '  Generelle  Morphologie,'  vol.  ii,  pp.  70,  83.) 
If,  on  the  ground  of  this  criterion,  we  would  strictly  bring 

P  to  an  issue  the  separation  of  the  three  kingdoms,  we  must 
include  in  the  Protista  a  few  groups  of  the  lowest  organisms, 
which  hitheUo  rank  among  the  true  plaute,  but  in  nhich 
sexual  reproduction  is  absent.  This  can  be  done  so  much  the 
Booner,  as,  independently  of  this,  in  them  the  main  decisive 
vegetable  characters  arc  obliterated,  and  they  present  close 
rehitions  instead  with  several  groups  of  Protista.  Above  all, 
one  would  be  justified  in  removing  the  large  and  multiform 
class  of  Fungi  from  the  vegetable  kingdom,  and  placing  them 
near  Myxomycetea  among  the  Protista.  The  whole  method 
of  nounshment  and  assimilation  of  the  fungi,  in  connection 
with  many  other  characters  (especially  the  total  absence  of 
clilorophyll) ,  remove  them  so  far  from  the  true  plants  that 
the  earlier  botanists  long  since  wished  to  establish  for  the  fungi 
a  special  organic  kingdom. 

On  similar  grounds  one  would  also  be  enabled  to  rank  the 
PhycochromaceiB  (C'hroococcacete  and  Oscillarinefe)  as  a 
group  of  Protista,  and,  perhaps,  also  the  Codiolaccffi  (Codio- 
lum,  &c.j.  On  the  other  side,  the  Volvocincoe,  distinguished 
by  their  sexual  reproduction,  must  bo  separated  from  the 
Flagellata  and  placed  with  the  true  Algie.  Many  trans- 
positions of  this  sort  must  ere  long  occur,  according  as 
our  knowledge  of  one  group  or  another  becomes  apparently 
more  complete.  But  in  no  case  shall  we,  as  I  think,  ever 
succeed  in  erecting  an  absolute  wall  of  separation  between 
the  animal  and  vegetable  kingdoms,  and  be  able  to  refer 
a  portion  of  the  Protista  with  absolute  certainty  to  the 
plants,  and  another  to  the  animals.  Also,  by  my  proposed 
entire  systematic  separation  of  the  three  kingdoms,  the 
practical  end  of  a  differential  diagnosis  is  made  easier,  and 
an  absolute  separation  of  Animals,  Protista,  and  Plants, 
as  three  fundamentally  different  organic  groups,  is  by  no 
means  maintained.  Kather  do  I  abide  by  the  conjecture 
put  forward  in  my  '  Generelle  Morphologie '  that  both  the 
animal  and  vegetable  kingdoms  have  derived  their  first  root 
from  one  or  several   Protista  groups,  while  other  Protista 

Imoups  [e.g.  Diatomacete,  Myxomyceta,  Rhizopoda)  have 
developed  fiieraselves  independently  and  unconnected  with 
these.  Finally,  that  all  organic  stems  may  have  been  con- 
nected at  their  oldest  root  is  Ukewisc  very  conceivable.     Tlie 
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fey  how  many  original  protiatie  phyla  or  radical  forms 

inayliave  given  origin  to  tlie  races  of  animals,  plants,  ani 
the  existing  races  of  protista,  loses  much  of  its  apparent 
importance  from  the  oldest  original  forms  of  all  organisms, 
having  manifestly  been  Moncrs  of  the  simplest  and  most 
indifferent  kind,  structureless  and  homogeneous,  shapeless 
lumps  of  Barcode,  originating  from  Archigony  or  equivocal 
generation. 

As  is  shown  by  the  Moners  described  by  niys«lf  and  Cien- 
kowski,  it  is  quite  impossible  to  unite  them  with  any  manner 
of  safety  to  any  other  eetabhshed  group  of  Protista,  or  to 
consider  them  with  certainty  as  cither  animals  or  plants.  lu 
the  passive  state,  and  during  reproduction,  they  have  more 
of  a  vegetable,  and  in  the  active  state,  and  ivhcn  taking 
nourishment,  more  of  an  animal,  character.  But  on  the 
whole  they  are,  by  their  very  simple  nature,  such  indifferent 
organisms  that  they  might  be  considered  as  the  first  begin- 
nings of  any  given  living  organic  race  (phylum).  What  a  great 
analogy  these  ilisplay,  in  this  respect,  with  the  various  groups 
of  Protista  will  be  best  understood  from  the  following  mor- 
phological comparison  of  the  Monera  with  the  various  groups 
of  Protista. 

Before  we  proreedto  this,  it  seems  advisahleonce  more  to  enu- 
merate the  various  organic  stems  which  compose  the  kingdom 
of  the  Protista  in  its  just  defined  limits.  I  repeat  again,  that  I 
consider  this  "  system  of  Protista,"  in  every  point  of  view,  as 
only  an  entirely  provisional  attempt,  and  as  an  inducement 
to  fresh  investigation. 


Kingdom  of  the  Protiaia,  or  of  Monogenetic  Organisms 
{organUms  which  reproduce  themselves  exclttiively  in  a 
nonsexual  manner,  by  monogony). 

Group  I.  MoXEBA. 

1.  Gymnomonera  (Protogenes,  Protamoeba,  &c.). 

2.  Lepomonera    (Protomonas,    Vampyrella,    Protomyxa, 

&c.). 

Group  II,  Flagellata. 

1.  Nudiflagellata  (Euglcna,  Spondylomorum,  &c.). 
1^,  Ctlio flagellata  (Peridinium,  Ceratium,  &c.). 

Group  III.  Labybinthulea  (Labyrinthulie). 


Group  IV.  Yii-v 


.  (Buciilaria). 


the 
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Group  V,  Phyoochromacea  (Myxophycea) . 

1.  Chroococcacea  (Glococapsa,  Merismopccdiii,  &c.). 
3.  Oscillariiica  {Nostochacea,  Rivulartacea,  &c.). 

Group\I.  FnuGi  (Myeetes). 

1.  Phy corny cc tea  (Saprolcgmetc,  Mucorinse,  &c.)- 

2.  HypotleTmtBB  fCredinea;,  Ustilaginete,  &c.)- 

3.  Basidiomycetes  (Hynjcuomycetca,  Gastromycetes,  &c.). 

4.  Aecomycetes  (Prolomycetesj  Discomycetes,  &c.). 

Group  VII.  Mtxomycetes  (Mycetozoa). 
G)-otip  VIII.  Protoplasta  (Amccboida). 

1.  GymiiamcEbiC  (Autamoeba,  Nuclearia,  &c.). 

2.  LepamccbDe  (Arcella,  Difflugia,  &c.). 

5.  Grpgarinaj  (Monocystida  el  Polycyetida) . 

Group  IX.  NocTiLuc.E  (Myxocystoda). 

Group  X,  Rhizopoda. 

1.  Acyttaria  (Monothalamia  et  Polythalamia). 
S.  Hcliozoa  {ActiHOSphai-ittm  Eichhornn). 

3.  Radiularia  {Monocyttaria  et  Polycyttnria) . 

V.  Comparative  Morphology  of  the  Monera, 

III  order  rightly  to  estimate  tlie  complicated  relations  of 
the  Moiiera  to  the  rest  of  tlic  Protista,  and  especially  to  the. 
urganisms  of  the  lowest  rank,  it  next  appears  requisite  to 
enter  into  explanations  concerning  their  morphological,  or, 
more  correctly,  their  tectological  importance,  and  to  define 
their  individual  position.  I  add  to  tliis  the  consideration  of 
the  position  which  I  have  developed  and  estabUshed  in  my 

incral  tectology,  or  doctrine  of  the  individuality  {structural 

ctrine)  of  organisms.^ 

As  the  universal  and  single  indispensable  material  element 
of  all  organisms,  we  have  indicated  the  plasma  or  proto- 
plasm (sarcode),  a  semifluid,  nitrogenous,  carbonaceous  com- 
pound of  the  group  of  albuminous  bodies, 

In  the  Monera,  the  vci-y  lowest  of  all  organisms,  this 
plasma  forms  (simply  and  solely  by  itself,  without  combining 
with  other  bodies)  the  whole  Biructureless  body  of  the  inlly 
developed  organism. 

Geiierellc  Morpliologie,'  vol.  J,  Drittea  Buoli.,  ii  cap,.  |>.  960. 


So  far  as  the  value  of  its  form  is  cnneerned,  it  thus  rf-prcsents 
the  very  simplest  morphological  individual  of  the  first  order, 
a  lump  of  plasma  or  a  plaatide.  The  variously  interpreted 
definition  of  the  organic  cell  is,  according  to  the  ordinnrj- 
form  of  speech,  no  longer  applicable  to  these  very  simple 
individualised  morsels  of  plasma.  In  order,  therefore,  to 
make  the  cell  theory,  that  indispensable  foundation  of  our 
common  tectology,  applicable  also  to  the  Monera  and  the 
allied  Protista,  I  have  tried  to  define  the  relation  of  these 
morsels  of  plasma  to  true  cells  as  sharply  as  possible  in  my 
teetology.  According  to  my  new,  true  cells,  for  the  defi- 
nition of  which  I  imagine  necessary  the  separation  of  inner 
nucleus  and  outer  plasma,  have  arisen  from  Monera  by  an 
inner  differentiation.  On  the  other  hand,  crfl-liko,  but  non- 
nticleated,  plastides — membranous  cytodes — have  originated 
from  Monera  by  an  ouler  differentiation  of  plasma  and  en- 
closing mcmhrano  or  shell. 

By  this  systematic  division  we  obtain  the  following  four 
essentially  different  elementary  forms  of  Plastides,  or  of 
morphological  individuals  of  the  first  order : 


Kinds  of  Plastides. 

I.  Cytodfc  (or  Ccllinie),  Cytodes,  plasma-masses  without  n 
nucleus, 

I.  Gymnocytodffi  (or  Cytoda  nud(s),  naked  Cytodes. 

Naked  plasma-masses  without  a  nucleus,  without  a  mem- 
brane or  shell ;  for  example,  the  freely  mo\4ng  Monera,  the 
non-nucleated  plasmodia  of  the  Myxomyeeta,  and  of  several 
otlier  Protista,  the  amteboid  germs  of  the  Grcgarinie  pro- 
ceeding from  Pseudonavicellse,  &c. 

8.  Lepoeytoda>  (or  Cytoda  membranoss) ,  covered  Cytodes, 

Encysted  plasma-masses  without  nucleus,  enclosed  in  an 
entire  or  incomplete  membrane  or  shell;  for  example,  the 
encapsided  resting  condition  of  flie  Lepomoncra,  many 
Siphonca!,  and  numerous  other  of  the  lower  plants,  the 
so-called  "  non-nucleated  cells"  of  many  higher  plants  and 
of  many  animal  tissues. 


II.  CeUulir,  (or  Cyta)  Cells,  plasma-n 


s  with  nucleus. 


I.  Gymnocyta  (or  Cellitlte  nudee),  naked  cells. 

Naked  plnsma-masses  ivith  nucleus,  without  membrane  or 
shell ;  for  example,  the  true  Amcebse  (Autaraceba;},  the  naked 
zoospores  of  AlgtD,  the  eggs  of  Siphonophora  and  other  ani- 
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inttls,  the  colourless  blood-tcil^,  many  ncrve-ccUs,  and  very 
many  olhrr  cells  of  animals  in  general,  &c. 

3.  Lepocyta  (or  Celbifee  membranoaiE),  covered  cells. 

Encysted  plasma-masses  with  nuclcxis,  encloecd  in  an  entire 
or  incomplete  membrane  or  shell ;  for  example,  the  Diato- 
niaceiF,  most  young  pliint-cells  (as  long  as  they  still  posscsn  a 
nucleus),  the  eggs  of  most  animals,  and  many  animal 
cells  in  general,  &c. 

Manifestly  the  great  interest  of  the  Monera  especially 
consists  in  their  being  Gymnocytodes,  i.  e.  Plastides  of  the 
simplest  of  all  kinds,  and  in  the  fact  that  all  the  above-men- 
tioned kinds  of  Plastides,  as  they  form  the  bodies  of  all 
organisms,  are  based  upon  them.  Phylogeny,  the  paleeonto- 
h>gical  development-history  of  the  organic  stems  (Phyla),  is 
neeossarily  at  last  cotnpelled  to  go  back  to  the  archigonic 
(originating  by  spontaneous  generation)  Monera  for  the  first 
gronndwork  of  all  the  various  groups  of  organisms.  From 
tile  Gymnocytodes,  as  the  original  plastidc-foi-ms  (the  very 
simplest,  perfectly  homogeneous,  masses  of  plasma) ,  originate, 
on  the  one  side,  by  outer  differentiation  of  plasma  and 
membrane,  the  Lepocytodcs,  on  the  other  side,  by  inner 
differentiation  of  plasma  and  nucleus,  the  cells  j  and  these 
last  then  again  divide  into  covered  and  naked  cells,  according 
as  they  are  surrounded  by  a  membrane  or  not.  To  these 
four  primary  forma  of  Plastides  all  other  cells  and  cell-forms, 
and,  generally  speaking,  all  histological  elements,  can  be 
reduced,  as  I  have  more  fully  developed  in  my  General 
Tectology  ('  Gen.  Morph.,'  vol.  i,  pp.  269—303). 

Let  us  now  fix,  by  this  scale,  the  morphological  importance 
of  all  hitherto  discovered  forms  of  Monera,  as  I  have  classed 
them  synoptically  in  the  last  section  of  this  memoir,  and  wo 
shall  arrive  at  the  following  results ; 

1.  All  Monera  remain  for  their  lives  cytodos;  they  never 
develop  into  the  higher  condition  of  the  cDll,*iiice  nuclei  are 
never  differentiated  in  their  protoplasm. 

2.  All  Monera  are,  in  their  full-grown  and  freely  moving 
condition,  Gj-mnocytodes ;  in  this  condition  they  never 
possess  a  membrane,  or  shell,  or  otlicr  envelope. 

3.  The  Gymnomonera  (Protogenes,  Protama;ba,  and  per- 
haps, also,  Myxodictyimi  ?)  remain  tbi-oughout  their  lives 
Gymnocytodes;  they  do  not  pass  into  a  resting  condition, 
and  they  do  not  surround  themselves  with  a  covering. 

4.  The  Lepomonera  (Prot«monas,  Protorayxa,  Vampy- 
rclla,  Myxastrum),  from  being  originally  Gymnocytodes, 
become  afterwards  Lepocytodcs,  during  wliich  they  pass  into 
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a  resting  condition  for  tUc  purpose  of  reproduction,  and  then 
surround  themselves  with  a  covering  or  shell. 

5,  Some  Mouera  {Protogenea,  Protamceba)  remain,  through- 
out their  lives,  single  isolated  cjtodcs,  permanent  individuals 
of  the  first  order,  in  that  the  new  individuals  (Bionta), 
originating  by  the  reproductive  process,  forthwith  separate 
themselves  from  the  older  organism,  or  in  that  this  latter 
simply  divides  itself  into  two  parts, 

6.  Other  Monera  (Myxodictyum  and  all  Lepomonera)  form 
temporarily  individuals  of  the  second  order,  or  organs  (in 
a  purely  morphological  cense),  in  that,  during  the  time  of 
reproduction  the  newly  formed  individual  (zoospores,  Tetrft- 
plasta,  and  other  forms  of  germs)  ron>ain  for  some  time  united 
in  one  Cytode  colony  (organ). 

In  these  six  statements  are  comprised  the  complete  mor- 
phological characteristics  of  the  Monera.  To  these  must  be 
added  the  physiological  criterion  of  an  exclusively  non-sexual 
reproduction.  If  we  now  compare,  with  constant  reference 
to  these  characteristic  peculiarities,  the  Monera  w(h  other 
organisms,  and  especially  with  the  nearest  allied  Protista, 
we  shall,  on  the  one  hand,  recognise  more  easily  the  special 
tharacter  of  the  group  Monera,  and,  on  the  other,  its  raulti- 
Ibrm  relationships  to  the  remaining  gioups,  I  shall,  then, 
separately  compare  with  them  the  series  to  which  the  Monera 
are  the  nearest  allies  among  the  previously  enumerated 
Protista  groups. 

I.  Monera  ami  Rhizopoda. 

The  true  Rhizopoda  stand  nearest  of  all  organisms  to  the 
Monera,  with,  perhaps,  the  exception  of  Protamceba.  I  thus 
limit  the  natural  groups  of  the  true  Rhizopoda,  as  I  have 
(lone  in  my  '  General  Alorphology '  (after  the  removal  of  the 
Protoplasta  or  AmtBboida),  to  the  three  classes  of  the  Acyt- 
taria  (Monothalaraia  and  Polythalamin,  or  Imperforata  and 
Perforata),  the  Heliozoa  (at  present  formed  only  of  the  re- 
markable AcHnoiphterium  Eichhornii,  Stein,  Aclinophryi 
Eichhomii,  Ehrenberg),  and  the  Radtolaria  (Monocyttaria 
and  Polycyttaria).  The  majority  of  these  true  Rhizopoda 
are  distinguished  from  the  Monera  by  the  possesdon  of  a 
skeleton  or  a  shell  when  in  their  freely  moving  and  perfectly 
developed  condition.  The  few  remaining  Rhizopoda  which  do 
not  possess  this  skeleton  or  shell  (Actinoaphrerium,  Thalas- 
sicolla,  Physematium,  Ciiilozoum)  are  separated  from  the 
Monera  by  the  differentiation  of  nuclei  in  the  interior  of  their 
plasma-body.  A  very  peculiar  position  must  be  assigned  to 
the  very  common  Actinophrys  sol  (Ehrenb.),  which  is  usually 
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"  classed  with  the  Bhizopoda,  and  the  only  certainly  known 
representative  of  the  true  Actinophrys,  I  nhouhi  prefer 
to  transfer  this  or^aniMn  to  the  Monera,  and  to  place  it 
between  Vanipyrella  and  Myxastrum.  The  peculiar  very 
large  contractile  vesicle  of  this  Protiston  would  then  have 
to  he  considered  as  a  mere  vacuole.  But,  as  in  spite  of  the 
Actinophrys  sol  being  very  common,  we  still  continue  to  know 

I  nothing  certain  of  its  reproduction  and  development,  its  posi- 
tion among  the  Monera  must  at  present  still  femain  douht- 
iiil.  The  resting  condition  of  Act'taophrya  sol  ohserved  by 
tyienkowski  {1,  c,  p.  227),  renders  its  position  among  the 
Monera  still  more  probable.  It  might  probably  be  in  future 
advisable,  also,  to  add  to  the  Monera,  besides  the  true  ActinO' 
phryg  sol  (Ehrenb.),  a  number  of  nearly  allied  Actinophiya- 
like  Protista,  such  as  Trichodiscus  and  Plagiophrys,'  The 
newly  described  Clathrulina  of  Cienkowskt,  which  I  have 
also  observed  near  Jena,  I  consider  a  true  Rhizopod,  and 
^_  place  it  with  the  Monothalamia,  among  the  Acyttaria.° 

^H  II.  Monera  and  Flagellata. 

Among  the  various  forms  of  Monera,  the  zoospores  of  Pro- 

tomonas  and  Protomj-xa  show  the  greatest  resemblance  to  the 

simplest  forms  of  Flagellata.    The  latter  are  distinguished  by 

the  presence  of  nuclei  and  of  envelopes.     The  developed  and 

I  freely  moving  Flagellatum  is  never  a  Gymnocytode,  as  all 

I  Monera  are  in  their  freely  moving  condition. 

III.  Monera  and  Labyrintkulea. 

Among  the  Monera,  Mj-xastrum,  in  its  reproductive  state, 
I  Mrongly  reminds  lis  of  Labyrinthula.  But  the  individual 
I  Plastides  of  the  latter  are  always  nucleated,  and  thus  are  true 
I  cells,  while  the  Monera  never  possess  nuclei. 

IV.  Monera  and  Dialomacete, 

The  spindle-shaped  siliceous -shelled  spores  of  Myxas- 
f  trum  remind  us  of  the  Diatomacete  also,  as  they  do  of  the 

'  Jctinoapharium  Eiehhomii  (Slein),  whicli  u  AetitopAiyi  Eichhomii, 
Ehrenb.,  not  Kollilccr,  is  still  generallj  CODfounded  with  tlic  tnio  Aelina- 
pirjfi  lai  (Eiirecberg ;  Aetinopkiyt  SiehAoraii,  KoUiker),  is  verj  widel; 
different  from  it.  In  Jetinopirya  sal  the  eutire  protoplBBm  twdj  is,  as  in 
the  Monera,  ilracl^t[ess,  iiiihe La  Jclixoifiirriiim  Eiei&eniii we]ia\c a  true 
Ekizopod,  Lu  irliicb  Ducle  us  •containing  cells  have  alreadj  differentiated 
lliemseWes  in  the  oulcc  subslnoce  of  the  body. 

'  Cienkowskt,  "Ueber  die  ClathrnliDS,  cine  Dene  Aclinophrren-Qattang;" 
Arehiv  flit  miktosk.  Anatouiie,"  1S67,  pp.  311,  316,  Taf.  iTiii. 
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Lbyrintbiilf^a,  cspccinlly  of  the  simplest  form  of  Navicola 
But  as  the  Diatomaceje  are  also  always  (?)  nucleated,  and  as, 
so  far  as  ihcy  are  known,  they  never  appear  as  naked  Plaa- 
tides,  Iheir  differences  from  the  Monera  are  very  decisive. 

V.  Monera  and  Myxomycetes. 

Among  all  Protista,  next  to  the  true  Rhizopoda,  the  Myxo- 
mycota  stand  nearest  to  the  Monera.  The  colossal  naked, 
freely  moving  tai-code  bodies  of  Prol(^enes,  Protomyxa,  and 
also  of  VanipjTella,  are  not  in  themselves  lo  be  directly  distin- 
guished from  the  plasmoUia  of  the  Myxoniycetes,  especially 
the  Bemi-Uquid  forma.  Only  their  further  development  allows 
us  to  perceive  the  divergence  of  the  two  groups.  There  is, 
in  addition,  the  striking  similarity  of  the  reproduction  by 
zoospores  in  Protomonas  and  Protomyxa.  Hence  these  might 
be  considered  as  the  simplest  Myxomycctcs.  But  the  spore  of 
the  Myxomyceta  always  encloses  a  nucleus,  and  is,  therefore, 
a  true  cell,  while  in  the  Monera  nuclei  are  never  present.  In 
this  I  recognise  the  substantial  difference  between  the  Monera 
and  Myxomyceta,  apart  froni  the  much  higher  differentiation 
of  the  sporangium  in  the  latter,  But  one  might  consider  the 
encapsuled  resting  condition  of  Protomyxa  as  the  first  and 
simplest  commencement  of  the  sporangium  of  the  Myxomy- 
cctcs.  In  both  the  zoospores  pass  over  into  the  Amicba  con* 
dition. 

VI.  Monera  and  Proloplanta . 

The  Protoplasta,  also,  show,  like  the  Myxomyceta  and 
Rhizopoda,  very  close  relations  lo  the  Monera.  I  have 
classed  together  ns  Protoplasta,  in  my  '  General  Morphology,' 
the  three  following  grou])s  of  Protista : 

1.  Gymnamccbw,  the  true,  naked  Aina?hn?,  with  a  nuclous, 
and  with  or  without  a  contractile  vesicle  or  vacuole  ;  Auta- 
mccba,  Nuclearia,  Pseudospora,  Podostoma,  Petalopus,  &c. 

2.  Lcpamoebffi  (Amocbie  furnished  with  a  shell  or  test; 
Arcella,  Difflugia,  Euglypha,  &c,). 

3.  Gregarinaj  (Monocj'stidea  and  Polycystidca). 

I  regard  the  Gregarinsc  as  Amcebie  which  have  degenerated 
by  parasitism.  The  Monera  show  the  closest  aSinitics  to  the 
Protoplasta,  especially  to  the  GymnamoebBe.  Protamtcba  is 
only  to  be  distinguished  from  the  true  Anwebie  (Autamocba) 
by  the  absence  of  a  niicleus  and  of  the  contractile  vesicles. 
The  pseudo-navicellfe  of  the  GregarinK  remind  us  extremely, 
(still  more  than  the  "  spindles  "  of  the  Labyrinthulea,)  of  the 
spindle-shaped  spores  of  Myxastruni.     But  there  is,  again,  an 
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and  decisive  difference  in  true  ccll-uuclei  being  diffe- 
rentiated in  the  substanco  of  the  sarcoilc  in  nil  Prutoplasta, 
while  this  ia  never  the  case  in  the  Moncra. 

The  three  remaining  groups  of  Piotisla,  the  Phycochro- 
maceae,  Fungi,  and  Noctilucte,  show  less  decided  relations 
to  the  Monera  than  the  six  groups  just  considered,  and  a 
special  comparison  of  them  is,  therefore,  superlluous.  But 
the  lowest  Fungi,  as  well  as  the  simplest  Phycochromacese, 
are  immediately  allied  to  the  Monera  by  the  simplicity  and 
the  lower  grade  of  development  of  their  structure  and  of 
their  life-phenomena.  Their  simplest  ancestors  may  have 
proceeded  directly  from  Monera. 

In  any  case,  it  becomes  evc-n  now  perfectly  clear  from  the 
sketch  above  given,  and  from  a  simple  comparison  of  the  his- 
tory of  the  develo]>mcnt  of  the  different  Protista  that,  without  a 
complete  knowledge  of  their  individual  development-history, 
these  very  low  organisms  cannot  at  once  he  referred  with  even 
appro.ximate  certainty  to  this  or  that  group  of  Protista.  Tliis 
ipecially  and  peculiarly  applies  to  all  naked  Amteba-like 
ad  Actynophrys-like  bodies,  as  well  as  to  the  Myxomy- 
cela-like  plasmodia,  and  to  the  Flagellata-like  zoospores, 
Here,  as  everywhere  in  morphology,  as  Baer  says,  "  the 
history  of  development  is  the  true  Guide-light  for  investiga- 
tions mto  ot^nic  bodies."  But  none  the  leas  is  the  weighty 
proposition  also  verified  here,  "  ifial  the  theory  of  deicent  is 
the  true  Guide-light  for  the  whole  history  of  development." 

VI. — Sysiemalic  arrangement  of  the  Monera. 

Character  of  the  groups  of  Monera  . — 

Organisms  without  organsjwhicli  in  tbeir  perfectly  developed 
condition  form  a  freely  moving,  naked,  perfectly  structureless 
and  homogeneous  mass  of  Barcode  (Protoplasm).  Nuclei  are 
never  differentiated  in  the  homogeneous  protoplasm.  Move- 
ment is  effected  by  contraction  of  the  homogeneous  substance 
of  the  body,  and  by  the  protrusion  of  processes  (pseudopods) 
varying  in  form,  which  either  remain  simple  or  ramify  and 
anastomose.  Nutrition  is  effected  in  various  ways,  mostly 
after  the  manner  of  the  Rhizopoda.  Kcproduction  is  effected 
eolely  in  a  non-sexual  manner  (by  monogony).  Often,  hut 
not  alwaj-s,  the  freely  moving  condition  alternates  with  a 
state  of  rest,  during  which  the  body  surrounds  itself  with  an 
excreted  structureless  covering.     All  Monera  live  in  water. 
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First  division  of  the  Monera, 

GYM^OMONERA. 

Monera  without  a  resting  conditioHj  iind  without  formKHon 
of  a  covering. 

The  freely  moving  condition  of  the  Jloner  is  interrupted 
hy  no  resting  condition  with  formation  of  a  eoyerini?. 

Genus  I. — Protam(EBA,  Haeckel.' 

Haeckel,  'Gencrelle  Morphologic,'  186t),  vol.  i,  p.  133. 

Generic  character. — A  simple  shapeless  protoplasm  body 
without  tlic  formation  of  vactiolcB,  which  protrudes  simple 
processes,  not  ramifying  or  anas  torn  o  si  nr;,  and  which  repro- 
duces itself  by  fission. 

Speciet, — Protamfrba  primitiva,  Haeckel. 
Plate  X,  fig.  25-SO. 

'Generelle  Morphologic,'  1866,  vol.  i,  p.  133. 

Protopiaam-hody  of  O'OS — 005  mm.  diameter,  continually 
varying  iu  form,  with  one  or  several  C3  to  G)  peripheral 
pseudopods.  Processes  short,  rounded,  obtuse,  finger-shaped, 
at  most  as  long  as  the  diameter  of  the  central  body. 

Localittf. — A  pond  of  fresh  water  in  Tautcuhurg  Forest, 
opposite  IJornburg,  near  Jena,     1863  and  1865, 

Genus  II. — Pkotogenfs,  Haeckel." 

•Zeitschr.  fiir.  wissensch.  Zool.,'  vol.  xv,  1865,  p.  360. 

Generic  character. — A  simple  shapeless  i)rotoplasm-hody 
without  the  fomiation  of  vacuoles,  which  protrudes  ramifying 
and  anastomosing  processes,  and  reproduces  itself  by  fission. 

Species. — Protogenes  pritnordialis,  Haeckel. 

•IJcber  den  Sarcodekorper  der  Rhizopodcn,'  1.  c,  p.  360, 
pi.  xxvi,  figs.  1,  2. 

Protoplasm-body  sometimes  contracted  globid.irly,  from 
0-1 — 1  mm.  diameter  (1.  c,  fig.  1);  sometimes  extended  and 
flattened  out,  of  an  irregular  outline,  of  3 — 4  mm.  diameter 
(fig.  2} ;  ])seudopods  exceedingly  numerous  (over  a  thousand), 
very  fine,  with  very  nimierous  ramifications  and  auastomoses. 

LocalUy. — Mediterranean,  near  Nice,  1864. 

1  ttpurt)  "tiBi^ii,  the  first  cliange  of  form. 
'  IlpkiTorivpc,  the  first-born, 


nut  in. — Myxodicitum,  Haeckcl.' 

(See  p.  131,  above.) 

;  character. — Several  simple  shai)ele5s  protopUsm- 

idies,  (without  the  formation  of  vacuoles,)  ivliicli  protrude 

miiying  aud  anaBtomosiag  pseudopoda,  and  liuk  themselves 

_r  these  anustomoses  into  a  net.     {Reproduction  probably 

woceeda  by  division,  and  by  the  detachment  of  the  single 

individuals,  which  then  form  ne^v  colonies  ?) 

Species. — Myxodictyaia  sociale,  Haeckcl. 

See  Piatt;  X,  figs.  31—33. 

Protoplasm-body  in  tbe  only  observed  specimen,  forming 
a  flat  broadened-out  sarcode-net  of  O'Somm.  diameter,  com- 
posed of  seventeen  individual  Moners,  actiiiophrys-like  bodies 
I  of  0'04  mm.  diameter. 
.  Locality. — Bay  of  Algesicas  in  the  Straits  of  Gibraltar, 
J8(~ 
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Second  division  of  the  Moiiera. 
Lepomoxera. 

Monera  with  a  resting  condition,  and  with  formation  of  a 
covering. 

The  freely  moving  condition  of  the  Moner  is  interrupted 
by  a  resting  condition,  with  the  development  of  a  covering, 

Geniu  IV. — Feotouonas,  Haeckcl.^ 

'  Generelle  Morphologie,'  vol,  ii,  p.  xxiii. 

Generic  character. — A.  simple  shapeless  protoplasm-body 
(■without  the  formation  of  vacuoles),  which  protrudes  simple  or 
ramifying  pseudopods.  Reproduction  by  zoospores,  which 
combine  into  plasmodia. 

Species. — Protovtonas  umylt,  Hneckel. 

(Monas  amyli,  Cienkowski.) 

'Archiv  fur  Mikrosk.  Anat.,'  vol.  i,  p.  165,  pi.  xii,  figs. 
1—5. 

Frotoplasm-body,  u  plasmodiuni  uliich   arises   from   the 

'  IlfiwrgfiDva'ci  l>rst  begUming. 
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fiisioD  of  several  zoospores,  of  about  003 — 005  mm.  diame- 
ter, with  a  few  ramifying,  very  fine  pseudopods. 

Resting  condition,  a  roundish  Lepocytode,  whose  mem- 
brane throws  out  wedge-shaped  warts,  which  project  inwards. 
Zoospores  spindle-shaped,  very  contractile,  furnished  with 
several  (two  ?J  flagella,  moving  themselves  in  the  manner  of  an 
Anguillula. 

Locality. — In  decaying  Nitella  from  fresh  water  in  Ger- 
many and  Russia  (Cienkowski). 

Genus  V. — Protomyxa,  Hacckel.' 

(Compare  above,  p.  34.) 

Generic  character. — A  simple  shapeless  protopla*m-body 
(with  the  formation  of  vacuoles),  which  protrude  ramifyinp 
and  anastomosing  pseudopods.  Reproduction  by  zoospores, 
which  combine  together  into  plasmodia. 


Sped 


', — Protomyxa  aurantiaca,  Haeckel, 

See  Plato  IX,  figs.  1— IS. 


Protoplasm-body,  a  plasmodium  of  orange-red  colour, 
which  (always?)  originates  from  the  fusion  of  several 
zoospores,  of  0'5 — 1  mm.  diameter ;  with  very  numerous  and 
very  thick  ramilying  and  anastomosing  pseudopods,  which 
form  a  network  by  many  anastomoses.  Resting  condition, 
a  globular  Lepocytode  of  0-15  mm.  diameter,  with  a  thick 
Elructureles 8  covering  (cyst).  Zoospores  pear-shaped,  at  the 
pointed  end  cone-shaped,  produced  into  a  very  strong  fiagel- 
lum,  at  first  moving  in  the  manner  of  the  zoospores  of  the 
Myxomyceta,  and  afterwards  creeping  along  in  the  manner 
of  an  Amccba. 

Locality.  —  On  empty  shells  of  Spirula  Peronii  floating 
about  on  the  ojien  sea,  and  dri^'en  in  on  the  coast  of  the 
Canary  Island  Lanzarote,  1867. 

Gmua  VI. — Vamfykella,  Cienkowski." 

•  Arcliiv  fur.  Mikrosk,  Anat,,'  vol.  i,  p.  218. 

Generic  character. — A  simple  shapeless  protoplasm-body 
(without  the  formation  of  vacuoles),  which  protrudes  simple 
or  ramilying  psendopods.  Reproduction  by  the  formation  of 
tetraplasta;  the  encapsuled  resting  body  divides  first  into 
riaiaal  sll 


^o,  then  into  four  germs,  wliich,  after  their  exit  from  the  J 
rst,  are  Actinophrys-like  bodies. 

I  1. —  Vampyrella  SpirogyriB,  Cieokowski. 

'  Archiv  fiir  Mikrosk,  Auat.,'  vol.  i,  p.  218,  pi.  xii,  figa. 
1—56. 

Protoplasm-body  of  brick-red  colour,  and  of  exceedingly 
variable  and  irregular  form.  Pseudopods  with  granular  eir- 
eulatiou,  partly  long,  thin,  and  pointed,  partly  short,  thick, 
and  obtuse.  The  pseudopods  bore  into  the  cells  of  Spiro- 
and  suck  out  their  contents.  Resting  condition,  a 
lobular  or  spheroidal,  rarely  an  irregularly  shaped  Lepo- 
ftode,  of  0-06  mm,  diameter,  fixed  to  Spirogyra;.  Cyst-wall 
tonsisting  of  cellulose  (turned  blue  by  iodine  and  sulphuric 
acid). 

Locality. — On  a  fresh-water  species  of  Spirogyra,  Cien- 
kowski. 
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Species  2. — Vampyrella  pendula,  Cienkoweki. 
'Archiv  fur  Mikrosk.  Anat.,'  vol.  i,  p.  221,  pi.  xii 


figs. 


I 


Protoplasm-body  of  brick-red  colour,  and  of  very  variable 
rm.  "  Pseudopods  T\'ithout  granular-ciiTulation,"  which 
bore  into  tlie  cells  of  various  Conferva;,  (Edogonia,  Bul- 
bochaittc,  &c,,  and  suck  out  their  contents.  Resting  con- 
dition, a  pear-shaped  Lepocytode,  which  is  attached  by  the 
pointed  extremity.  From  the  encysted  globularly  contracted 
body,  a  thread-like  process  issues  to  the  place  of  attachment 
through  the  pointed  end  of  the  cellulose  cyst- wall. 
Locality. — On  various  fresh-water  ConfcrvBC. 


SpecieB  3.- 


■Vampyrella  vorax,  Cienkowski, 

p.  238,  pi.  xii,  figs. 


Archiv  fiir  Mikrosk.  Anat,,'  vol.  i 
64—73. 

Protoplasm-body  of  brick-red  colour,  and  of  extremely 
irregular  and  variable  form.   "  Pseudopods  without  granular 
circulation."     It  engulplis  foreign  bodies  (Diatomacete,  Des*  I 
midiaceie,  and  Flagellata)  in  the  manner  of  the  Rhizopoda,   ' 
and  draws  them  into   the  interior  of  the  body.      Restiiiz   I 
condition     an     irregular,    mostly    longitudinally  extended 
Lepocytode. 

Locality. — lu  fresh  water. 


L 


GemuXll. — Mvxastrum,  llaeckel.^ 

(Sec  above,  p.  1^3.) 

Generic  character. — A  simple  shapeless  protoplasm -body 
(without  the  formation  of  vacuoles),  «hieh  protrudes  simple  or 
ramifying  and  anastomosing  processes.  Ueproduction  by  radial 
fission.  The  encapsuled  resting  body  divides  into  a  great 
number  of  longish  germs,  whoso  longitudinal  axis  is  radially 
directed  towards  the  centre  of  the  globular  cyst.  Each  sepa- 
rate germ  surrounds  itself  with  a  siliceous  covering.  The  germs 
issiiinff  from  these  spore-coverings  at  once  assume  the  form  of 
the  fulI-gro\i-ii  organism. 

Species. — Myxastrum  radians,  Haeokel, 
Plate  X,  figs.  13-24. 

Protoplasm-body  in  the  freely  moving  condition,  xisually 
of  the  shape  of  a  radiating  ball,  of  verj-  tough  consistence,  of 
03 — 05  mm.  diameter.  Pseudopods  very  tough  and  stiff, 
ramifj"ing  sparingly,  with  few  anastomosea.  Foreign  bodies, 
DiatomaccEe,  Peridinifl,  &c.,  are  cngulphed  hj  the  pseudo- 
pods,  and  drawn  into  the  central  body.  Bestug  condition, 
a  globular  cyst  of  008  mm.  diameter.  The  contents  divide 
into  numerous  siliceous-shelled  spores  of  0-03  mm.  length, 
001.5  mm.  breadth,  whose  longitudinal  axes  are  radially 
directed  towards  the  empty  centre  of  the  globular  cyst. 

Liicality. — Beach  of  the  liarbour  of  Puerto  del  Arrecife, 
the  port  of  the  Canary  Island  Lanzarote,  1867. 


Enumkr.^tion  of  lIicBO-iicHENs  paf Otitic  on  other 
Lichens.  By  W.  Laddeb  Lindsay,  M.D.,  F.R,S.E., 
F.L.S. 

{CimliiutidfroM  pagt  116.) 

Genus  XV.— Acouum,  Ach.     Mudd,  2i 

Species  1,  A.  coraUinum,  Hcpp. 
Syn,   CypheUum,  Hepp,  531. 
Trachylia,  Hepp. 
Sclerococcum  sp/iierale,  Fr. 
Cefidium  furjuraceum,  Anzi, 

<  iiiia  uoTpov,  ■Uinc-sUr. 
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OmhallM'iof Lecanorai/taucoma,\&r.coraUina,  L.  (Uepp); 
and  Pertumria  ocellata,  var.  coraUina,  Korb.  (Par,,  465).' 

Spores  spherical,  simple,  brown.  K  Funifus  according  to 
Fries  (Syst.  Myc,  iii,  257) ;  and  Nylander  (Prod.,  91) ,  who 
refers  it  tn  the  genus  Spilomium  [Uredinete],  a  genus  wluch 
icludcs  othet  ftlicro-fungi  parasitic  on  Liclieiis. 

Gemis  XVI. — Cercidospora,  Kiirb.,  Par.,  ido. 

Species  1.  C.  Ulolkii,  Korb.,  Par.,  466. 
On  thalliis  of  Squamaria  saxicola  (Kiirb.),  and  on  apolhtcia 
f  Lecanora  polytropa  (Th.  Fries,  L.  Spitsb.,  22). 
Spores  4,  fu.siform,  2-locular,  colourless. 

Genus  XVII.— Pharcidia,  Korb.,  Par.,  469. 
Species  1.  P.  congesta,  Kdib.,  P.ir.,  470. 
Syn.  L.  subfusca,  v.  pharcidia,  Acb, 
Oa  apothecia  of  Lecanora  subfusca,  and  var,  iatumeacens. 

Spores  8,  2— 4-loculat',  colourless,  linear  or  lod-shaped, 

Genus  XVIII. — Polycoccum,  Saat.     Korb.,  Par.,  470, 

Species  1.  P.  Sauteri,  Korb.,  Par.,  470. 
Syii.  P.  coTidensatum,  Saur. 
Catopyrenium,  Hanijie. 
On  protothallus  of  Slereocaulon  condematum. 
Spores  8,  small,  2-locular,  brown. 

Gemis  XIX.— SoRoTHELiA,  Kiirb.,  Par,,  471. 

Species  1,  S.  confluetis,  Korb,,  Par.,  472. 
On  thallus  of  Phlyclia  argena. 
Spores  8,  soleaform  (2-IocuIar),  browu. 

Genus  XX. — Rhaoadostoma,  KSrb.,  Pur,,  472, 

Species  1.  R,  corrugatum,  Korb.,  Par.,  472. 
On  thallus  of  Solorina  crocea. 

'  It  ippears  to  me  that  tlie  host,  on  wliicli  Ibe  parasite  osnKli;  occuis, 
Ibe  common  latdium  eoraUinuiu,  Adj.,  wbicli  isappareatlj  a  mere  coodillOD  | 
otteeeral  very  different  Liolien»,  e.  g, — 
1.  Perliitaria  ttMcarmi,  MudJ, 

var.  eorallim,  L.;  Mudd,  373. 
3.  P.  oeeltate.  Wallr., 

var.  forallina,  Acli-;  Korb,,  Par.,  311. 
3,   teeanara  glaucoma,  Ka\\., 

var,  Mre//uiV/w,  Fw. ;  Korb.  Par..  SOj  Fric:».  373  ;  Scltwr.,  7 
»0L.  IX. NEW  SEB.  » 


spores  2 — 4  (ia  lanceolate  &gaciotis  thecae),  large,  simple, 
becoming  2-lociilar,  colourless. 

Genus  XXI. — Spolverixia,  Mass.    Korb.,  Par.,  473. 

Species  1,  S.  punctum,  Mass.    Korb.,  Par.,  474. 

On  the  thallua  and  protothallus  of  various  crustaceous 
Lichens. 

Spores  1  —  'i,  largo,  globose -ovoid,  simple,  colourless  or 
yellowisli. 


Genus  XXII.— Placoo kapha,  Th.  Fries.    Kiirb.,  Par.,  249. 

Species  1.  P.  xenophona,  Korb.,  Par.,  464. 

On  thallus  of  Lecidea  contitjua  and  var.  albo-c<eruiesce/iM, 

Spores  8,  small,  ovoid-ellipsoid,  simple,  colourless. 

Genus  XXIIl.— Lahmia,  Korb.,  Par.,  281.' 
Species  I.  L.  Fuistingii,  Korb.,  Far.,  464. 
On  thallus  of  Bteomyces  placopkt/llug. 
Spores  4,  large,  acicular,  8 — 12-Iocular,  colourless. 


Genus  XXIV.— Xenosphjeria,  Trevis.     Korb.,  Par.,  466. 

Species  1.  A'.  E/if/eliana,  Saut.     Kiirb.,  Par.,  466. 

Syii.   Splueriii  urr.i:oIat<i i-  Anzi;  Liiuls.,  N.  Z.  Lich. 
and  Fungi,  43?^;  Hcpp,  47-5,  f.  S. 
Eiulocarpoii,  Scliicr, 

E.  psoroinoides,  Hook,  and  Leiglit. ;  Borr.,  pr.  ]>. 
Vcrrucaria  Saitieri,  llanijic. 
Dacampia,  Kijib.,  Hyst.,  32G. 
Sapedia,  Saut. 
On  thallus  of  Solorina  saccuta. 

Spores  6 — 8,  oblong,  4 — 6-locular,  brown:  sometimes 
large,  irregular,  and  muriform.  Korber  (Syst.,  326J  de- 
scribes it  as  possessed  of  a  proper  thallus. 

Genus  XXV. — Artiiopvrexia,  Mass.     Korb.,  Par.,  386. 

Species  1.  A.  conspurcans,  Th.  Pr.,  Spitbb.,  51. 
On   thallinc   scales   of   Lecidva  globij'era,    v.   nibiformis, 
Wldb. 

'  Possctscs  aporiiiOfjoiLia. 

"  Compare  PAacojish  p>oremoidet. 
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"Spores  8,  cuneate,  S-locukr,  colourless. 

2.  A.  dispersa,  Lahm;  Korb.,  Par.,  388. 
On  thallus  oiLecafUira  caha,  Dicks. 

Spores  8,  small,  soleafonn  (2-lociilarJ,  colourless. 

3.  A.  Aspicilia,  Lalini;  Korb.,  Par.,  388. 
On  thatlus  oi  Lecanora  calcarea. 

Spores  8,  obluiig,   S — 4-Iocular,  colourless.     Lahm  sug- 
i  gests  it  may  be  ideudcal  with  Theliditun  aggngatum,  Mudd 

(q-  v.). 

4.  A.  microspila,  Korb.,  Par.,  393. 
On  thallus  of  Graphis  acripta. 

Spores  G — 8,  minute,  cuneate,  2-  Crarely  4-)  locular,  colour- 
I  des8. 

Genus  XXVI. — Thelocabpon,  Nyl,,  Pyren.,  9. 

Species  1.  T.  epithalliiiiim,  Leiglit.,  Ann.  Nat,  Hist.,  vol. 
xWii.  1866,  p.  iU. 
Syn.   f.    Laitreri,    Plot.;     Leight.,     "New     British 
Lithens,"  Ann.  Nat.  Hist.,  1864. 
On  thallus  of  Baomyces  rufus. 
Spores  numerous,  minute,  ellipsoid,  physcioid,  colourless. 


Genua  XXVII. — Lbciograpma,  Mass,    Korb.,  Par.,  465. 

Species  1.  L.  Neesii,  Fw.;  Korb.,  Par.,  463. 
Syn.  L.  Zwackhii,  Mass. 
Pezha  Neesii,  Fw. 
On  sterile  thallus  of  Lecidea  commutata,  Ach. ;  Lecanora 
I  elatina,  Ach. ;  ajiA  Phlyclis  argena,  F\k. 

Spores  8,  fusifoim,  4-locular,  colourless,  becoming  brown. 
2.  L.  parasitica,  Mass.;  Korb.,  Par.,  463. 
On  thallus  of  Lecanora  calcarea. 
Spores  8,  ellipsoid,  4-locular,  brown. 


Genus  XXVni.— Kahschia,  Korb.,  Par.,  459. 

Species  1.  K.  talcophila,  Ach.' 

Syn.  Buellia,  Korb.,  Syst.,  230. 

AbrathaUus,  Mass. 

C'alicium  complicatum,  Fw. 

Lecidea,  Fw. 
On  thallus  of  Vrceolaria  scruposa. 

'  Compare  TkholheeittM  JfHoUi,  vhich  Hepp  apptrentl;  refers  to  tliit 


Spores  S,  minut«,  soleafonn  (l^-Iocular),  brown,     i 
describes  it  as  sometimes  possessing  a  proper  thallus, 
2.  K.  pulverulenta,  Anzi;  Korb.,  Par.,  4(J0. 

Syii.  Abrolhallus,  Anzi. 
On  thallus  of  Physvia  pulverulenta. 
Spores  as  in  preceding. 
8.  K.  proiolhallina,  Anzi ;  Korb.,  Par.,  460. 

Syn,  Abrothallus,  Anzi. 
On  prototballus  of  Pannaria  lepidiota,  Th,  Fr. 
Spores  6 — 3,  small,  2-locular,  deep  brown. 
4.  K.  Slrickeri,  Kiirb.,  Par.,  460. 
On  tlie  gonimic  thallus  of  Lecidea  pineli. 
Spores  8,  small,  soieaform  (2-locular),  brown.      Pla 
the  aspect  of  a  Peziza. 


Genus  XSIX. — Nesolkchia,  Mas».     Korb.,  Par.,  461. 

Species  1.  JV.  ^unc/wm,  Mass. ;  Korb.,  Par.,  461. 

On  protothallus  of  various  Cladonia. 

Spores  6 — 8,  small,  linear-fusiform,  simple,  colourless. 

2.  N.  ericetorum,  Fw. ;  Korb.,  Par.,  461. 
Syn,  Stigmatidium,  Fw. 

On  thallus  of  Bteomyces  roseus  and  B.  rufua. 

Spores  6 — 8,  small,  ellipsoid,  simple,  colourless.  Kotber 
thinks  it  identical  with  Lecidea  inquinans,  Tul,  (q.  v.).  He 
did  not  find  spermogonia  associated  with  it. 

S.  N.  thaUicola,  Mass. ;  Korb.,  Par.,  462, 
S}^l.  Scuiula,  Anzi. 

On  thallus  of  Parmelia  caperata. 

Spores  8,  small,  oroid- ellipsoid,  simple,  colourless. 

4.  N.  mtschkii,  Korb.,  Par.,  462. 

On  thallus  of  Thelotrema  lepaditium. 

Spores  4 — 8,  small,  oblong,  simple,  colourless. 

Genus  XXX. — Thblidium,  Mass.     Mudd,  294. 

Species  1.  T.  aggregatum,  Mudd,  298.^ 

On  thallus  of  Lecanora  calcarea. 

Spores  large,  linear-oblong,  2-locular,  colourless, 

2.  T.  epipolytropum,  Mudd,  298. 

On  thallus  of  Lecanora  polytropa  and  Squamaria  taxicol 

Spores  subfusiform,  2-locular,  colourless. 

'  Compare  Arlho^rtnia  /ttpieilia. 
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'      Genus  XXXI.— Tighothecium,  Fiv.     Korb,,  Par.,  467. 

Species  1.  T.  pi/i/maum,  Korh. 

Syn.  Microthelia,  Korb.,  Syst.,  374;  Muild,  307. 
I  Endococcus,^  Tli.  Fries.,  Spitsb.,  51 ;  .irct,  27-5. 

I  Verrucaria  gemmifera,  var.,  Lciglit, 

Tic/tothecium  Rehmii,  Mass. 
Spharia  licfienicola,  Auctt.,  pr.  p. 
On  tballus   of  many   sfixicolous    (cruslaceoiiR   and    sub- 
foUaceous)  Lichens,  e.  g.  .- 

Placodiwn   elegans,   DC;   albescens,    Hffm. ;    cirro- 
I  chrgum,  Ach. ;  fulgens,  DO. 

I  Lecanora  caicarea  and  var.  Hoffmanni,  Ach. ;  calva, 

I  Dicks;  polytropa. 

I  Lecidea  contigua,  and  var-  meiosperma,  Nyl.  (=  L. 

parasema,  v.  cmstulata,   Ach.) ;  fueco-alra,   Ach. ; 
I  sabuleiorum,   Sclirev. ;  polycarpa,   Flk, ;    lapicida ; 

geographica. 
Pytenodtsmia  rubiginosa,  Kremph. 
Spores  numerous  (32 — 50),  very  miniite,  oblong- ellipsoid, 
B-locular,  brown.     Mudd  describes  it  as  having  occasionally 
a  proper  thalhis.     Much  more  common  than  the  following : 
occurring  both  on  apothecia  and  thallua  (Th.  Fries). 
S.  r.  jTCTJimi/erum,  Tayl. ;  Korb.,  Par.,  468. 
k  Syn.   Verrucaria,  Tayl. ;  Leight. 

I  Endococcus,   Njl. ;    Leisht.,    Y.xs.,    137;    Th. 

I  Fries,  Spitsb.,  51 ;  Arct.,  275. 

I  P/iteospora,  Hepp,  70O. 

[  Microlheliapropinqua,  Korb.,  Syst.,  .374  ;  Mudd, 

I  S07. 

Sp/imria  lichenicola,  Auctt.,  pr.  p. 
On  thallus  of  various  saxicolous  Lichens,  e.  g.  Lecidea  con- 
t^ua  and  var.  meiospora ;  L.  fusco-atra  ;  L.  confluem,  Ach. ; 
L.  sabuletorum ;  L.  parasema,  v.  latypea,  Ach.  (=  L.  co- 
niops,  Ach.,  pr.  p.);  also  on  various  Lecanora,  e.  g.  L. 
cinerea  (fide  Th.  Fries),  L.  alra  (fide  Mudd). 

Spores  8 — 12,  ellipsoid,  minute,  2-locular,  brown.    Mudd 
describes  the  plant  as  sometimes  having  a  proper  thallus. 
3.  T.  erratiatm,  Ma^s. ;  Korb.,  Par.,  46». 

Syn.  Endococcus,  Mass.;  Nyl- 
On  thalhis  of  Lecanora  chahjb<ea,  Schier.,  and  L.  awrati' 

'  Tbe  disuse  of  tliis  Renctic  name  amoiif;  Lidiens  is  (iesirnhle.  inaimueli 
u  it  is  bI$o  applied  to  a  genua  of  Prolophi/la  \_Palmellaeeie]  according  tn 
Naegeli.  Moieover,  tliers  seems  do  proper  i^rouud  Tor  leparating  iLis  and 
allied  pseudo-genera  from  Verrucaria. 


liaca,  Lighlf.  (Koib.) ;  on  L.  catcarea  and  Squamaria  concalor, 
Ram.  {(ipothecia  and  til  all  lis,  ^rfe  Nyl.,  Pyrcn.,  64). 

Spores  ellipsoid,  numerous,  very  minute,  2-lacular,  trown. 

4.  T.  stigma,  Korb.,  Par.,  46S.' 

On  thallus  of  Leddea  [Ptora)  hmprophora,  Korb.,  and  L. 
geographica. 

Snores  8,  2-locular,  bro\^^l, 

5.  r.  Amoldt,  Hepp;  Kiirb.,  Par.,  469. 

Syn.  Abrotha/lus,  Hepp. 

Phiconpora,  Hepp,  701  and  702. 
Microthelia,  Hepp ;  Mass. 
Leddea  lalcophila,  Ach. 
Buellia,  Korb.,  Syst.,  380. 
Sphteria,  Hepp ;  Moug. 
Karschia,  K6rb.,  Par.,  460. 
On  thallus  of  Urceolaria  scruposu,  vara,  arenaria,  Schwr., 
bryophila,  Acli.,  and  iridaia,  Mass, 

Spores  8 — 12,  very  minute,  soleaform  fS-locuIar),  bro^\'n. 
e.  T.  groxmm,  Kiirb.,  Par.,  469. 
On  thallus  of  Umbilicaria  arctica. 

Spores  6 — 8,  small,  soleaform  (2-locular),  brown.  Tb. 
Fries  suggests  (L.  Arct.,  165)  that  this  may  be  Dothidea 
Lichemim,  Smrf.,  which  is  parasitic  on  same  thallus. 


Genus    XXXIL— MicitoTiiELiA,    Korb.      Mudd,    306; 
I,inds.,  N.  Z.  Licb.  and  Fnnsi,  436. 

Species  1.  M,  mgulosa,  Borr. 

Syn.   Vemic(iria,lioTr.;  Leigbt. 
Endococcus,  Nyl,,  Prod.,  193. 
Tichothecium,  erralicum,  Mass.  (fide  Nyl. J. 

Oil  thallus  of  Lecanora  cnJcarea  and  Squatnaria  coneohr 
(Nyl.,  Prod.,  71  and  193},     Mudd  describes  it  as  having 
proper  thallus. 

Spores  8,  oblong,  2-locular,  dark  broivii  (Mudd) :  some- 
times numerous  nnd  ellipsoid  (Nyl.). 

It  is  doubtful  whether  Mudd  and  Nylander  here  refer  to 
the  same  plant.  If  they  do,  it  is  noleivorthy  that  its  thccaj 
are  both  polyspored  and  8-si)ored,  a  circumstance  that  would 
have  great  significance  in  relation  to  the  specific  separation 
from  each  other  of  fiucb  parssites  as  'Hcfioihecium  erraiiam 
and  T.  gemmiferum. 

g.  M.  calcancola,  Mudd,  S06. 

On  thallus  of  Lecanora  calcarta  and  L.  gibboaa,  Ach. 

Spores  8,  ellipsoid-oblong,  S-Ioctilar,  brown. 
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3.  M.  miQsicola,  Leiglil.,  Kxe.,  253;  Rludil,  308. 

Sjii.   Vtrrucaria,  Leighc,  Exs.,  253.* 
Xenospkisria,  Korh.,  Par. 
Tlchothecium,  Arnold, 
P/uEospora  triseptata,  Hep  p. 
On  thalliis  of  Lscidea  alba-atra,  v,  epipolia,  Ach.  (Mudd) ; 
L.  petraa,  v.  concentrica,  Dav. ;  and  otlicr  crustaceo us- Lichens 
(Korb.). 

Spores  8,  small,  ovoid-oblonfj,  4-locular,  brown. 

4.  M.  peripkerica,  Ta.y\.;  Mudd,  308. 
Though  described  by  Mudd  as  having  a  proper  thallus,  ia 

probably  parasitic  on  the  sterile  thallus  of  Lecanora  glau- 
coma or  other  crustaceous  Lichens. 

Spores  8,  fusiform,  4-locular,  brown.  Mudd  suggests  that 
it  may  be  ti  Spharia. 

5.  M.  verrueosaria  {Mudd,  165). 
On  thallus  of  Lecanora  verrucosa. 

Spores  8,  ovoid-oblong,  S-locuIar,  colourless.  Mudd  (who 
Buggests  it  may  be  really  a  Fungus)  describes  it  without 
giring  it  a  name ;  it  is,  however,  convenient,  if  not  necessary, 
for  future  reference,  that  it  should  bear  some  name,  and  I 
have  therefore  placed  it  provisionally  here,  regarding  the 
genus  Microlhelia  ^  as  both  a  provisional  and  heterogeneous 

6.  M.  perruffosaria,  Linds.,  N.  Z.  Lich.  and  Fungi,  437. 
On  apothecia  of  Lecanora pemigosa,  Nyl. 
Spores  oval,  2-locular,  brown. 

7.  M.  Cargilliana,  Linds.,  N.  Z.  Lich.  and  Fungi,  439, 
On  apothecia  of  Parme/in  perforata. 
Spores  spherical,  simple,  brown. 

8.  M.  Ramalinaria,  Linds.,  N.  Z.  Lich.  and  Fungi,  440. 
On  thallus  of  Ramalina  calicaris. 
Spores  unknown. 

9.  M.  vennicularia,  Linds,,  N.  Z.  Lich.  and  Fungi,  441, 
On  thallus  of  T/iamnolia  vennicularis. 
Spores  8,  soleaform  (S-locular),  broivn. 

10.  M.  alcicomaria,  Linds.,  Spermog.,*  161. 

On  under  surface  of  folioles  of  horizontal  thallus  of  Cla- 
donia  alcicomis.' 
w      Pycnidia  only. 
I      11,  M,  prunastria ,  Linds.,  Spermog.,  137. 

'  Compare  Vermcaria  adegnula,  Nji. 

'  Compare  'N.  Z.  Lich.  nnd  Fungi,' 43 1;  FaHgo-tiehenn,  aad  genas 
Mierolktlia. 
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On  tliallus  of  Evemia  prunaatri.     Korber  (Syst.j  42)  re- 
gards it,  apparently,  as  s  f^mffut. 
Spiires  unknown. 

1^.  M.  Sohrinaria,  Linds.,  Spermog.,  175. 
On  thallns  of  Solorina  crocea. 
Pycnitlia  only. 

13.  M.  Coltemaria,  Linds.,  Spermog.,  S7S. 
On  thalius  of  Collema  tneitenum. 
Spores  unknown.     Terhaps  a  Fungus. 

Genus  XXXIII. — Phymatopsis,  Tul.    Linds.,  N.  Z.  Lich. 
and  Fungi,  442. 

Species  1.  P.  dubia,  Linds.,  N.  Z.  Lich.  and  Fungi,  442. 

a.  On  apothecia  of  Uuiea  barbata,  y.florida. 
Pycnidiii  only. 

b.  Ou  apothecia  and  tliallnfi  of  U,  barbata,  v.  ceralina. 
Spores  undetermined. 


Genus  XXXIV, — Enimicoccus,  Ny!.,  Nonv.  Classif,  193. 

Species  1.  E.  perpusUliis,  Nyl.,  Prod.,  193;  Pyrcn.,  64. 

On  thallus  of  Lecanara  cinerea  and  Lecidea  ienebrota. 

Spores  oblong,  2-locular,  brown.     Possesses  spcrmogonia. 

Nylander  places  Microlkelia  nigulosa,  Ttchothecium  gem- 
miferum,  and  T.  erraticuin,  \vitb  E.  perpuHUus,  in  his  genus 
Endococeus  (Pyren.,  64).  There  seems  to  me  no  reason  for 
placing  these  parasites  and  their  co-species  in  Mree  different 
f/enera ! 


Genua  XXXV. — Verrvcaria. 

Species  1.   V.  imata,  Nyl.  (Flora,  1865). 

On  thallus  of  Lecidea  Hookeri,  Sehier.,  but  also  on  earth, 
associated  with  V.  nigrata,  Nyl,  ;  both  on  Ben  Lawers 
(Jones). 

S.  V.  auperposita,  Nyl.  (Flora,  1865). 

On  thallus  and  hypothallus  of  V.  Iheleodea,  Smrf. ;  occuiv 
ring  also  apparently  with  a  proper  thallus.  Collected  by 
Jones  and  Carroll,  probably  in  Scotland ;  hut  locality  not 
given  in  Leighton's  "Not.  Lich.,"  'Ann.  Nat.  Hist.,'  1866. 

3.   V.  oUogena,  Nyl.  (Flora,  1865). 

On  thallus  o(  Lecidea  eTcentrica,  Ach.,  Carroll,  1864;  but 
also — apparently  with  a  proper  thallus — on  rocks  on  summit 
of  Ben  lowers.     Probably  only  a  variety  of  V.  epidermidit. 
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14.  V.  endococcoidca,  Nyl.  (Flora,  1865). 
Syn.  V.  advincttla,  Nyl. 
On  thalltis  of  L.  e^cenli'ica,  near  top  of  Ben  Lawera 
(Jones);  of  Lecidea  conctnlrica,  Dav.,  near  Cork,  in  my 
herbarium  from  Carroll;  on  L. petrtea  and  L.  contigua,  Ben 
Lawera  (Jones,  in  letter).  Freq^ucnt  in  Ireland,  always  on 
L.  petraa  or  some  of  its  forms  (Jones) . 

5.  V.  iarlaricola,  Linds.  ('Observations  on  Greenland 
Lichens'). 

Ou  thallus  oi Lecanora  tartarta,  Greenland. 

Spores  fusiform  or  oval,  3 — 5-locular,  olive  or  brown. 

6.  V.  eapnodeg,  Nyl.  Carroll,  "  Contributions  to  British 
Lichenology,"  Seeman's  Journal  of  Botany,  vol.  v, 
p.  259. 

Syn.   V.  rhyponta,  Borr.  and  Leight.  (non  Ach.). 
On  thallus  of  Graphis  sophistica,  Nyl. 
Spores  1 -septate. 

7.  V.  adoenula,  Nyl.  Carroll,  "Contrib.  Brit.  Lich,," 
Jouni.  Bot.,  vol.  V,  p.  960. 

Syn.  V.  rimoskola,  Leight.' 
On  thallus  of  Lecidea  excentrica. 


Genus  XXXVI. — Endocarpok,  Hedw.  (pr.  p.). 

Species  1.  E.  microsHclieum,  Leight.,  Exs.,  317. 

Paru&itic  on  thallus  of  Lecanora  cervina,  v.  smaragdula 
(Leight.,  in  letter  to  me,  185(1).  Mudd  (159)  refers  it  to  the 
Lecanora  as  a  var.  microslicla,  and  describes  a  proper  thallus 
with  endocarpoid  apothecia,  containing  spores  that  are  very 
numerous  and  minute,  ellipsoid,  and  colourless. 

2.  E.  Cromtni,  Mudd  (Brit.  Cladonise,  p.  36). 

Parasitic  on  ThamnoUa  vermiatlaris. 

Sporidia'  "extremely  minute,  elliptical,  1-locular,  nr  at 
times  faintly  2-locular,  hyaline"  (Mudd). 

Genus  XXXVII. — PsEUDOGRAPHis,  Nyl. 

Syn.  Hyiterium,  PevB. 

Scleromiam  Suecicum,  Nyl. 

'  Vide  Mieroihelia  rimoiicola. 

'  Tlie  terms  "  tporei "  and  "  iporidia  "  are  in  this  psper  owd  STnonjm* 

Duslj.  Some  liclictioiogislB  use  eiclnsivelj  llie  one  term,  soine  the  other; 
niiile  uniFunnil;  of  practice  is  most  deainible.  If  the  nomenclatare  of  tlie 
Fuaffi  IB  (0  be  Bdo|j[cd  Tur  parallel  orgiins  among  Liclrni — as  Berkeley  de- 
sire* aliould  be  llie  case— the  teem  "iporidia"  is  the  more  corrccl,  sad  llw 
leait  likal;  to  leid  to  confusion  or  errur. 
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Species  1.  P.  elatina,  Xch.  (Nvl,,  Piod.,  p.  171). 

On  apothcciaof  Li?cfl«of(i/)are//fl  and  Perlusaria  eommanit 
(=  Variolaria  amara,  Ach.), 

Sjwrea  coloiirlesa  or  becomiug  brown,  4  —  6-locular, 
sometiires  becoming  sub -m  mi  form,  slightly  blue  with  igdtne 
■ — an  unusual  reaction  of  the  spore  in  Lichens.' 

Genus  XXXVIII.— Arctomi a,  T7i.  Fries. 

Species  1.  A.  deliralula,  Th.  Fr. 

On  dooayed  Lichens  in  Spitsbergen  {L.  Spitsb.,  p.  17),  It 
does  not  appear  whether  it  is  really  athalline;  or  merely, 
having  a  proper  thallas,  overspreads  Lichens,  as  in  Scancu- 
navia  it  does  mosses. 


Very  similar  to  many  of  the  Micro-lichens  recorded  in  the 
foregoing  enumeration  are  certain  other  very  minute  or 
microscopic  forms,  which  appear  to  be  ntbalime  or  neiirly 
so,  but  which  grow  on  Masses  or  Hepaiicee,  e.  g. — 

1.  Lecidea  contrislans,  Nyl.  (Flora,  1865;  Leight.,  "  Not. 
Lich.,"  Ann.  Nat  Hist.,  1866). 

Discovered  by  Carroll  on  decaying  Andrews  on  the  summit 
of  Ben  Lawers  (1864). 

2.  Verrucaria  Iristicula,  Nyl.  (Flora,  1865;  Leight., 
"Not.  Lich.,"  Ann.  Nat.  Ilist.,  1866). 

Found  by  Admiral  Jones  on  Weissia,  in  Aberdeenshire. 

3.  f.rfw5ie//a,  Nyl.  (Flora,  1865). 

On  mosses,  mountains  about  Loch-na-Cat  (Carroll,  1864). 

■1.  Lecidea  Scapanaria,  Carringlon,  Irish  Cryptogams, 
p.  8. 

Sjni,  Dactylaspora,  Mudd. 

Spores  6—8,  fusiform,  4-locular,  brown. 

5.  L.  persimilis,  VAX.  Scapanaria,  Nyl.;  Cnrrlngton,  Irish 
Crypt.,  p.  9. 

Parasitic  on  the  stems  and  leaves  of  Scapanla  unditlata,  v. 
major,  and  S.  agniloba.  Nylander  (Scand.,  286)  describes 
the  type  as  having  a  proper  thallus. 

Spores  ellipsoid,  4-locular,  brown. 

The  foregoing  list  represents — as  I  have  already  explained 

'  Njlmder  ('Prod.,'  p.  172)  points  out  tliat  the  epispore  of  Pynmtla 
uhm»o,  F6p,  licromeB  wine-red  willi  iodine,  vliile  llic  eodoapore  remfliDS 
colourless.  I  have  figured  a  blue  retiction  of  tlie  enispere  in  llie  sporei  of 
Pannelut  negaltia,  Njl.,  in  my  "  ObseryBlions  en  New  Zeolund  Iiicliens" 
(•  Trtns.  Roysl  Society  of  Edih.,'  vol,  xvi,  pi,  61,  fi^.  S  a). 
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compilation  from  those  works  only  to  which  I  have  at 
present  access.  It  could  be  greatly  enlarged  by  contribu- 
tions from  foreign  authors,  for  the  labours  of  the  microscopi- 
cal school  of  lichenologists  are  daily  adding  to  the  number 
of  the  parasites  in  question.  And  I  trust  in  time  the  list  will 
be  so  enlarged.  Meanwhile  it  is  sufficiently  full  to  illustrate 
the  following  points  in  the  Natural  History  of  Lichens : 


I.  The  difficulties  and  absurdities  of  modem  Botanical 
Classification  and  Nomenclature. 

The  majority  at  least  of  the  genera  hereinbefore  enume- 
rated may  be  reduced  with  propriety  to  the  four  following 
type-genera : — 

1.   Verrucaria, 


Vcrrucaria. 

Arthopyrenia. 

Thelocarpon. 

Thelidium. 

Microthelia. 

Endococcus. 

Cercidospora. 

Xenospha^ria. 

Tichothecium. 

Pharcidia. 

Polycoccum. 

Sorothelia. 

Rhagadostoma. 

Spolverinia. 

Endocarpon. 

g.  Lecidea. 

Lecidea. 
Biatorina. 
Buellia. 
Abrothallus. 

Scutula. 

Karschia. 

Nesolechia. 

3.  Calicium. 

Calicium. 

Sphinctrina. 

Stcnocybe. 

Trachylia. 

Acolium. 

Lahmia. 

4.  Arthonia, 

Arthonia. 
Opegrapha. 
Pseudographis. 
Placographa. 

Leciographa.^ 
Celidium. 
Phacopsis. 
Phymatopsis 

3l»enberger  apfMrently  arranges  it  under  Suellia  ('  Beit.  z.  Flcclit./ 161). 
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There  is  a  moat  uuaecessary  Bectiorting  of  genera,  accord- 
ing :  usually,  to  llio  simplicity  or  complexity  of  the  ipore. 
Were  the  structure  of  the  spore  constant  it  might  bo  made 
a  very  convenient  basis  for  dividing  genera  into  sections,  but 
certainly  not  for  splitting  genera  like  Lecidea  into  a.  host  of 
independent  genera.  The  character  of  the  epore  is  not,  how- 
ever, constant,  even  in  the  same  species;  it  is,  e,  ff.,  fre- 
quently, even  in  tJie  same  plant,  simple,  or  2-  or  more-locu- 
lar :  in  which  case  a  given  Lichen,  such  as  Lecidea  vemalis 
or  anamata,  is  arlificially  referred  to  one  genus,  wbile  it 
belongs,  in  another  sense,  at  least  to  two,  and  perhaps  to 
more! 

The  most  anomalous  genera  in  the  preceding  list  arc 
Celidium,  Phacopsis,  and  Phymatopaix,  which  are  really  in- 
lermediate  in  characters  between  the  Lecidea  and  Graphidex. 
But  they  may  with  propriety,  I  think,  be  referred  provision- 
ally to  Arlhonia,  so  long  as  that  genus  is  the  very  lietero- 
geiicous  one  it  is,  and  includes  so  many  Lecidioid  forms  like 
A.  melaspennella} 

The  most  diverse  views  are  frequently  adopted  by  differ- 
ent observers  as  to  the  character  of  the  same  Lichen  ami  iia 
place  in  classification.  Moreover,  the  opinions  of  the  same 
author  are  constantly  undergoing  variation.  Hence  it  fol- 
lows that  the  most  extraordinary  changes  occur  iu  ibe 
nomenclature  of  the  same  plant,  ivith  a  corresponding  confu- 
sion of  synonymy.  The  changes  and  confusion  in  question, 
relating  both  to  genera  and  species,  are  represented  especially 
by  the  following  species :  and  this  confusion  would  be  much 
more  apparent  if  1  had  access  to  all  the  published  con- 
tributions of  continental  authors  on  the  poup  of  parasites 
now  under  review : — 

Lecidea  parasitica,  mia-aspis,  sagedioides. 

Tichotheci^m  gemmiferum,  pygmteum,  Amoldi. 

Microthelia  rugulosa,  rimosicola.- 

Abrolkallus  Smitkii,  oxyspwus. 

Arlhonia  tmrians. 

Sphinctrina  turbinata. 

AcoUurn  corallimtm. 

Xenosphieria  Engeliann. 

Karschia  talcophHa. 

Scutula  WaUrolhii. 


'  Vi^  anthor's  papei 


A.  uie/aipermilla, '  Journ.  Ijii  _    _ 

....  N.  Z.  Lich.  &  Fung.,'  441),  450.    SUienberger  apps- 

reutlj  arraDges  Fhacopsi)  uuiiec  Lecidea  ('  Beitr.  z.  Sjst.,'  102). 

'  I  am  utterl;  at  a  loss  to  understaad  on  wbat  grounds  Njlander  alten 
the  name  of  tbis  well-known  Lichen  to  Vfrnearia  adefxtila  !  (q.  t,} 


Celidium  Slictarum. 

Conida  clemens. 

Phacopais  psoramoides. 
This  complexity  of  synonymy  illustrates  the  rage  of  the 
present  continental  school  of  lichenologists  (the  German, 
Italian,  and  Scandinavian)  for  the  multiplication  of  genera 
and  species,  and  of  names.  It  indicates,  I  think,  a  serious 
defect  in  classiiication  and  nomenclature — one  that  mil  pro- 
bably not  be  corrected  till  the  whole  gronp  of  parasitic 
Micro-lichens  is  studied  by  some  experienced  lichenologist, 
who  is  more  a  biotogiat  than  a  speciex-monger,  imbned,  as  he 
bhould  be  for  such  a  task,  with  philosophical  conceptions  of 
the  constitution  of  genera  and  species. 
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II.  The  confusion  between  Lichena  and  Fungi.^ 
This  subject  has  already  been  partly  illustrated  in  the 
introduction  to  this  paper,-  and  it  ivill  be  further  dis- 
cussed in  a  subsequent  paper  on  the  Micro-Fungi  that  are 
parasitic  on  Lichens — a  paper  that  will  form  a  natural  com- 
plement to  the  present.  Not  a  few  of  the  Lichens  enumerated 
above  have  already  been  referred  by  various  authors  to  the 
"^ttngi,  e.  g.  to  the  genus — 

1.  Spilshia: — Celidium    Stictarum;     Cunida   clemena ; 

Sphinctrina    turbinata ;    Xenoaphana   Engeliana  ,- 
Jichothecium  gemmiferum  ;  T.  Arnoldi. 

2.  Peziza: — Scutula  Wallrothii;  Leciographa  Neeni. 
8.  Dothidea: — Celidium  Stictai-um. 

4.  ScLEROCoccuM  : — Acolium  coratlinum. 

While  several  others  will  probably  ultimately  be  regarded 

,  Fungi,  e.  g. — 

Lecidea  obacuroides,  Alectoria,  Cladoniaria,  atsociata. 

Abrothallua  Uanea. 

Celidium  fusco-purpureum,  Slictarum,  varium,  dubium, 

Pelvetii,  &c. 
Phacopaia  valpina,  psoi-omoides. 

Microthelia   perrugoaaria,  Cargilliana,   verrucosaria, 
Ramalinaria,  vermicularia,  aldcornaria,  prunat- 
Iria,  Solofiiiaria,  Colletnaria,  &c. 
Phymatoptia  dubia. 
Karachia  Utrickeri, 
>  Compare  niso  what  I  have  saiil  on  tbia  eubjcct  in  llii!  folloninp!  pB|)(M» ; 
1.  "Arlhoiiia  ailatpermelle :"  'Journal  of  LinneaiiSocielj,'"BolHiij,' 


i.  'N.  Z.Liclj. 
3.  'Poljmorplii 
'  Quart.  Journ.  of  Mi 


id  FunRi,'  p.  i'ii. 
in  Licliena.' 

Science,' Jul..  ISGO. 


Ill,  The  same  host  {Lichen-thaUm)  frequently  bears  more 
than  one  Parasite. 

Thia  assertion  will  be  fiiither  boroc  out  when  my  list  of 
Micro-Fungi  parasitic  on  Lichens  is  published.  Meanwhilt? 
the  aubjuincd  list  will  illit^tratc  the  fcequency  with  which 
Micro-Lichens  occur  on  the  thallus  of  higher  species.     On — 

Sticta  Sttlvatica     7  Abrothallus  Smithii ;  A.  WW* 

S.  FULioisosA  5      wiizichii. 

I'aRMELIA  SINLOSA    1     .     cr^-ji-         A 

V.  COMPEBSA  j  ^-  «»"'*"  '■  -*■  "^-Por-- 

Pabmelia  saxatilis: — Abrothallus  Smithii ;  A.oxy- 
eporus ;  Sphitictrina  turbinata  ;  Lecidea  Egedeana. 

P.  CAPERATA  : — A.  Smithii;  A.  microspermut :  A. 
oxi/aporus ;  Nesolechia  thallicola. 

P.  PERFORATA :  —  Abrothallus  Curreyi;  MicrotMia 
Cargilliaaa. 

Phtsica  PARiETiNA  :  —  Lectdeu  glaucomaria;  Celt' 
dium  varium ;  Arthonia  varians. 

P.  PULVERULENTA : — Karschia  pulventletUa ;  Abro- 
thallus Smithii. 

V.  onsccBA : — Leddea  obscuroides ;  Buellia  convesa. 

Cexraria  gi.auca: — Abrothallus  Smithii;  A.  oxy- 
sporus. 

C.  Islandica: — Abrothallus  Smithii;  Lecidea  Cetra- 

ricola, 
Peltidea  canina: — Cetidium  fasco-purpureum ;  Scu- 

tula  Wallrotkii. 
SoLORiNA  CBocEA  : — Biatorina   tuberculosa;   Rhaga- 

dostoma  corrvgalum ;  Microthelia  Solonnaria. 
S.  BACCATA  : — Scutula   Krempelhuberi ;    Xeiiospheeria 

Engeliana. 
UsNEA   uarbata: — Abrothallus  Usnets ;  A.  Smithii  i 

Phymatopsis  dubia. 
EvERNiA  pRUNASTRi: — Abrothullus  SmtthH }  Micro- 
thelia prunaslria. 
Stereocaulon  tomentoslm: — Biatorina  Stereocau- 

lorum ;  Sculula   Stereocaulorum ;  Ephebe  pubei- 

B-EOMYCRS  RCFCS: — Nesolechia  ericetorum;  Thelo- 
carpon  epilhaliinum ;  Lecidea  parasitica,  scabrosa, 
inguinans,  arenteola. 

D.  pi,AcopiryLi,U8! — Lecidea  scabrosa  i  Lahmia  Fuis- 

tingii. 
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Squamabia  saxicoj.a  : — Lecidea  micraspis ;  Conida 
clettiens;  Cercidospora  Ulothii ;  Thetiiiiwn  epipo- 
lytropum. 

S,  concolob: — Tichothecium  erralicum;  Microihelia 
rvguloea. 

Placodium  albescens  : — Conida  clemeits ;  Tichothe- 
cium pygmceum. 

TuELoTRBMA  LEPADiNUM  : — Nesolechia  Nitachkii; 
Slertocybe  eusporum. 

Pertusaria  communis: — Lecidea  parasitica:  Sphinc- 
trina  turbinata  and  v.  microcephala ;  Trachylia 
stigoiiella ;  Pseudographis  elaiina ;  Opegrapha 
anotnea. 

P.  WuLFENii: — Lecidea  parasitica ;  Sphinctrina  tur- 
binata and  var.  microcephala;  Trachylia  sligo- 
nella. 

V.  OCELLATA — Lectdeo  micraspis;  Acolium  coralHnum. 

Urceolakia  6CRUP0SA : — Karschia  talcophila;  Ticho- 
thecium Amoldi. 

Phlvctis  argena  :  —  Sorothelia  conjluens ;  Lecio- 
grapha  Neesii, 

Lecanora  calcarea  : — Lecidea  episema ;  L,  micras- 
pis;  L.  parasitica;  Opegrapha  Monspeliensis ; 
ArthoninAspicilia;  LeciographaNeeaii;Theiidium 
aggregatum ;  'Hchothecium  pygmeeum ;  T.  erra- 
licum;  Microthelia  rugulosa;  M.  calcaricola. 

L.  cinerea: — Endococcus  perpfisillua ;  Tichothecium 
gemmiferum ;  Lecidea  episema} 

L,  tartarea: — Lecidea  associata;  L.  parasitica; 
Verruca ria  tartaricota. 

Lecanora  parella: — Pseudographis  elaiina ;  Lecidea 
parasitica, 

L.  glaucoma: — Arthonia  varians ;  Celidium  fur/ura- 
ceum ;  Acolium  coralHnum. 

L.  POLifTKorA  ;  —  Cercidospora  Ulothii ;  Thelidium 
epipolylropum ;  Tichothecium  pygmigum. 

L.  SDBFUSCA :  —Lecidea parasitica ,-  Arthonia  varians ; 
Pharcidia  congesta. 

Lecidea  contigua  : — Tichothecium  pyymaum ;  T. 
gemmiferum;   Verrucaria  endococcoidea. 

L.  SABULETORUM  1  Ttchothecium gemmiferum ;  T.pyg- 

L,  pusco-atra     J      mmim. 

L.  pabasema: — 'lichothecium  gemmiferum  ;  Arthonia 
varians. 


'  Carroll,  '■  Contrib,  Bnt.  Licli-,"  '  Joura.  Botanj,'  vol.  v,  p,  257- 
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L.   geograpiiica: — Tichothecium    stigma;    T.   pyg- 

meeum. 
L.   Ai.Bu-ATBA  : — Microtbelia    rimosicola ;    Arthonla 

pun  del  la. 
L.  EXCEHTRicA : — Verrucar'ia  allogena;    V.  endomc- 

coidea ;   V.  advenula. 
L.   FETB^A : — MicrolJulia  rimosicola ;  Celidium  fwr- 

fiiraceum ;   Verrucaria  endococcoUUa. 
IsiDiDM  coRALLiNUM,  Acli. ; — AHhonia  varians ;  A. 

punclella;  Acoltum  corallinitm. 
On  the  other  hand,  it  will  be  observed  that — 

IV.  The  same  parasite  frequently  affects  a  conaideraljle 
numbtr  of  Lichens  of  different  genera. 

And  this  is  a  fact  likely  to  be  more  firmly  established  iu 
proportion  as  our  knowledge  of  the  Micro-parasites  on  Lichens 
becomes  extended  and  improved.  The  best  illustrations  of 
frequent  occurrence  on  the  ihallus  of  different  genera  are  lo 
be  found  in  the  following  parasites : — 

Tichothecium  pygwiEum  ;  T.  gemmiferuin. 

Abrotkallus  Smithii ;  A.  oxysporus. 

Sphinctrina  turbinata. 

Arthonia  varians. 

Celidium  Stictarum. 

Buellia  urceolata. 

Lecidea  parasitica. 


Oil  some  Technical  Applications  0/ Me  Spec  1  hum  Micko- 
BCOPE,    By  H.  C.  Sorhy,  F.R.S.,  &c. 

CoNTtHis: — lutroductioo,  p,  358 — Ou  tlie  Colourine  Mutters  of  WinM. 
p.  360-Oo  the  A^  of  Dark  Wines,  p.  863— On  While  Wioes.  p,  367— 
AduUerationa  of  Wine,  p.  36S— On  llie  Colourinf;  UNtters  in  Milt 
Liquors,  p.  370 — AduUerations  of  Mall  Liquors,  p.  873 — Adulterations 
of  Mustard,  p,  377— Ad ulle rations  of  Hliubwb,  p.  378— Adulterations 
of  Cheese,  p.  379— AdulierniioDS  nf  £utler,  p.  3S0— Adulteralions  of 
Saffron,  381- Adulteralions  of  Aloes,  p.  333-  Adulteralions  bj  meoou 
of  Coeliinenl  nnd  Magenta,  p.  8S3. 

My  object  in  publishing  the  following  paper  is  to  show 
that  the  spectrum  microscope  may  be  applied  with  ndvautnge 
in  Bcveral  departments  of  technical  inquiry,  and  more  espe- 
cially to  describe  the  methods  useful  in  such  investigations. 
Since  these  will  he  much  more  readily  understood  by  mcai 
of  practical  illustrations,  I  shnll   not  make  many  general 
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IntroJuctory  remarks,  but  reserve  an  account  of  each  par- 
ticular process  until  I  come  to  those  practicnl  questiooB 
which  require  its  adoption. 

In  the  first  place,  I  beg  to  refer  to  ray  papers  "  On  a 
Di-fiuitp  Method  of  Qualitative  Analysis  of  Auimal  and 
Vegetable  Colouring  Matters,"^  and  "On  the  Colouring 
Matters  of  Blue  Decayed  Wood,"^  since  much  that  I  shall 
describe  will  be  a  continuation  and  application  of  what  they 
contain.  !  shall  make  use  of  the  same  scale  for  measuring 
the  position  of  the  absorption  bands,  and  the  same  notation 
and  symbols  to  express  the  varying  power  of  absorption  in 
different  parts.  This  scale  is  an  interference  spectrum  with 
dark  bands,  which  divide  the  whole  visible  spectrum  into 
twelve  portions  of  equal  optical  value  ;  and  it  is  so  adjusted 
Utat  the  sodium  line  D  is  situated  exactly  at  S^.     On  this 

lie  the  principal  Fraunhofer  lines  occur  as  follows  : 


A  ...   I  B  ...  IJ  C  ...  2i  D  ...  3i 

E  ...  5ii         b  ...  e^'g-  F  ...  7i  Q  ...  lOJ 
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The  only  objection  to  this  scale  is  that  its  accuracy  is 
dependent  on  the  careful  preparation  of  the  plate  of  quartz. 
I  have  myself  made  several  perfectly  alike  and  accurate,  and 
nothing  hut  proper  care  is  required.  When  once  accurately 
niade,  no  scale  could  he  more  convenient,  since  the  bands 
occur  at  eqnal  optical  intervals  over  the  whole  spectrum,  and 
are  quite  distinct  when  the  slit  is  opened  rather  wide,  which 
is  sometimes  a  great  advantage.  In  these  two  respects  it  is 
far  superior  to  any  other  scale  hitherto  proposed. 

I  The  intensity  of  absorption  will  he  expressed  by  means  of 
dots,  liyphens,  and  dashes ;  thus : 


Not  at  all  sbaded  Blank  space. 

Vei?  sligbtl;  ibaded        .         Bioete  dot. 

Sligbtl;  abaded  , ,        Double  dots. 

Moderatrlj  dark  --       Double  bypliei 

Tery  dark  —        Single  dasL 


When  these  symbols  are  printed  bchcetm  numbers  they  sig- 
nify that  there  is  a  more  or  less  strong  ahsoriition  between 
those  points  of  the  spectrum  as  measured  by  the  above- 
named  scale ;  whereas  when  they  are  printed  vndcr  numhers 
}iey  signify  that  there  is  a  distinct  absorption  band,  of  the 
intensity  expressed  by  the  different  symbols,  the  centre  of 
bliicb  is  situated  at  that  point  of  the  scale  indicated  by  the 
This  latter  method  is  extremely  simple  and  conve- 
^nt,  and  often  serves  to  express  all  that  is  requisite.  It 
PfocecdiiiBS  of  llie  Eojnl  Society,'  1 SG7,  vol.  xv,  p.  43S. 
Quarlerty  Jouruol  of  Microscopical  Science,'  January,  1869. 
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may,  perhaps,  appear  imperfect  to  those  accustomed  to  llie 
studyof  the  spectra  of  substaticea  in  tiii.' state  of  incandescence, 
but  il  is  ill  all  respects  well  adapted  for  the  study  of  the 
spectra  of  solutions,  in  which  a  slight  difference  in  the  cha- 
racter of  the  solvent  often  makes  far  more  difference  iii  the 
position  of  the  bands  than  any  that  could  result  from  errors 
due  to  the  employment  of  such  a  scale  and  notation.  To 
hold  the  liquids  under  examination,  1  in  most  cases  employ 
narrow,  deep  cells,  usually  one  eighth  of  an  inch  diameter, 
and  half  an  inch  deep,  so  mounted  that  they  can  be  examined 
either  in  the  liiie  of  the  length  or  at  the  side ;  but  occasion- 
ally 1  use  rather  ^rider,  as  much  as  two  and  a  half  inches 
long. 

By  using  these  narrow  cells  very  much  less  material  is 
required  for  successful  examination,  which  is  uot  only  most 
important  when  very  little  is  at  command,  but  even  in  other 
cases  often  effects  a  considerable  saving  of  time  in  filtration 
and  evaporation. 

I  shall  divide  my  subject  into  three  principal  heads,  viz. : 
1.  Various  facts  connected  with  wine ;  2.  Those  relating  to 
malt  liquors ;  and — 3.  Such  as  illustrate  the  methods  that 
may  be  employed  to  detect  adulteration  in  various  substances 
used  as  food  or  medicine. 

1.   On  the  Colouring  Matters  of  IVinca. 

The  pure  colour  of  fresh  dark  grapes  is  best  prepared  by 
removing  the  skins,  heating  them  m  alcohol,  evaporating 
the  solution  to  dryness,  redissolving  it  in  a  little  water, 
filtering,  and  again  evaporating  to  dryness  in  a  small  saucer, 
in  which  the  colour  may  be  kept  as  a  stiff  syrup  for  many 
months  without  material  change.  It  belongs  to  the  group 
of  colours  which  I  called  group  B  in  my  paper  in  the  '  Pro- 
ceedings of  the  Koyal  Society  ' — that  is  to  say,  sulphite  of 
soda  produces  no  immediate  effect  when  added  to  a  solution 
rendered  alkaline  by  ammonia ;  but  when  added  to  one 
made  acid  with  citric  acid,  it  almost  immediately  removes 
the  detached  absorption  in  the  green,  so  that  the  solution 
becomes  very  pale. 

Since  this  colour  of  dark  grapes  is  purple  when  dry  and 
quite  neutral,  it  may  be  called  Vitis  purple.  I  have  not  yet 
met  with  it  in  any  other  fruit,  unless  it  he  in  that  of  the 
common  crowberry  {Empeti-um  nigrum).  One  of  its  pecu- 
liarities is  that  it  easily  passes  into  insoluble  modifications. 
It  belongs  to  my  sub-group  B  algamp,  since  it  does  not  give 
any  decided  narrow  absorption  band  in  an  alcoholic  solution, 
when  either  neutral  or    with  excess    of  ammonia.     Such 
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afe  amongst  the  most  difBcult  to  distinguish  from 
one  another,  and  I  have  not  yet  heen  able  to  discover  any 
more  satisfactory  method  thaji  the  following; — A  slight 
excess  of  ammonia  should  be  added  to  the  alcoliolic  solutioa ; 
made  so  dilute  that  the  absorption  in  the  orange  part  of  the 
spectrum  is  distinct,  but  yet  very  far  from  black,  and  the 
position  of  the  limit  of  the  absorption  towards  the  red  end 
carefully  measured  and  recorded,  thus — 1^  .... 

The  same  limit  should  abo  be  ascertained  after  consider- 
able excess  of  hydrochloric  acid  bus  been  added  to  the 
solution,  both  in  water  and  in  alcohol;  which  solutions 
Eometimea  give  the  same,  but  sometimes  materially  different, 
spectra.  These  various  limits  of  absorption  vary  with  the 
depth  of  colour,  but  by  taking  care  to  have  solutiona  which  give 
equally  strong  absorptions,  and  comparing  them  side  by  side, 
it  is  often  very  easy  to  distinguish  from  one  another  very 
closely  allied  colours — for  examplcj  that  of  dark  gooseberries 
from  that  of  grapes,  or  that  of  fresh  grapes  from  that  of  new 
dark  wines.  The  difference  between  these  latler  is  proved, 
not  only  by  the  spectra,  but  also  by  other  facts. 

In  my  paper  in  the  '  Proceedings  of  the  Royal  Society,' 
already  cited  (p,  443),  I  showed  that  wheu  certain  colouring 
matters  are  dissolved  in  water  or  alcohol,  they  give  deep- 
coloured  solutions,  which  rapidly  fade  to  nearly  colourless ; 
but  wheu  these  faded  solutions  are  evaporated  to  dryness, 
the  colour  is  completely  restored  to  its  original  state,  and  is 
also  made  quite  as  dark  as  if  it  had  never  faded,  by  adding 
some  strong  acid ;  so  that  the  fading  is  not  due  to  decom- 
position, but  to  a  molecular  change  rapidly  taking  place  in 
dilute  solutions.  The  colour  of  freah  grapes  is  an  example 
of  this ;  and  by  comparing  with  a  standard  which  did  not 
fade,  the  solution  immediately  after  the  colour  was  dissolved, 
and  the  same  after  less  than  an  hour,  when  no  further  change 
occurred  by  keeping  it  longer,  I  found  that  the  faded  re- 
quired fully  five  times  the  thickness  to  give  the  same  intensity 
of  absorption  at  the  yellow  end  of  the  green.  On  the  con- 
trary, new  dark  wines  evaporated  to  dryness  do  not  fade  at 
all  in  such  a  manner  when  redissolved  in  water. 

This  colour  of  new  wines  appears  to  be  produced  at  a  very 
early  part  of  their  formation.  By  dissolving  the  colour  of  the 
fresh  grapes  in  the  juice,  adding  a  little  yeast,  and  keeping 
the  solution  waim  for  a  few  days,  the  colour  appeared  to  be 
changed  into  that  fotmd  iu  new  wines,  and  did  not  fade  at 
all  when  redissolved  in  water.  The  colour  kept  as  dry  syrup 
for  three  years  showed  a  similar  change.  I  think  it  must  be, 
therefore,  due  either  to  fermentation  or  to  a  slight  oxidiza- 


lion.  I  am  mucb  inclined  to  adopt  tbe  latter  explanatiOD, 
for  if  citric  acid  be  added  to  an  aqueous  solution  of  the  fresh 
colour,  and  then  a  Bmall  quantity  of  hypochlorite  of  soda,  the 
colour  is  changed  from  pink  to  pink-red,  the  absorption  is 
found  to  extend  more  towards  the  red  end,  and  to  be  more 
uniform  over  the  green  and  blue ;  in  all  whicli  particulars  it 
corresponds  wilb  the  spectrum  of  new  wine.  No  such  change 
occurs  when  the  wine  is  treated  in  the  same  manner,  as 
though  this  alteration  hud  already  taken  place.  Both  these 
colours  belong  to  my  group  B;  but  when  either  is  still 
further  oxidized  by  means  of  rather  more  hypochlorite  of 
soda,  a  sort  of  orange  colour  is  produced,  which  seems  to 
correspond  iviih  that  of  port-wine  kept  for  twenty  years  or 
more  in  the  cask ;  and  when  still  furllier  changed,  it 
becomes  quite  pale,  like  very  old  wines.  The  following  table 
will  show  these  facts  more  clearly  : 

Colour  of  dark  Rrsiies  in  citric  acid  nod  water,  i     ■■   4^  —  SJ   ■■  11  — 

Uitto,  after  addiug  a  little  lijpoehlorile  of  aoda,  3J   ■■  3J 

New  natural  port  wine SJ   -  3J 

Ditto,  after  adding  a  little  lijpocLlorate  of  soda,  3j   ■•  3| , 

Colour  of  dark  crapes  with  more  bjuoclilorite 

of  soda 5  ■■   6  -  -  10  — 

New  natural  port  wine  with  ditto   .        .        .  5  ■-  6  -  -  10  — 
183t  port  from  the  cask        .        .        .        .  5  -  0  -  -  10  — 

Since  this  change  in  the  spectrum  depending  on  the  state 
of  oxidization  is  of  considerable  interest  as  illustrating  a  gene- 
ral law,  I  here  subjoin  a  woodcut,  in  order  to  render  my  mean- 
ing more  intelligible  to  those  not  accustomed  to  tbe  use  of 
the  symbols  employed  in  the  above  tabic.  Fig.  1  shows  the 
spectrum  of  the  colour  of  dark  grapes  in  its  natural  state,  in 
citric  acid  and  water.  Fig.  2  is  the  spectrum  of  tbe  oxidized 
modification  met  with  in  new  wines;  and  fi^.S  that  of  the 


per-oxidized  colour  found  in  very  old  wines,  or  fonuud  by  I 
more  complete  artificial  oxidization  of  the  other  two. 
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d  wine  belongs  to  my  group  C, 

B  not  changed  by  adding  sulphite  of  soda  to  an  actd  solu- 
ion ;  whereas,  as  already  mentioned,  the  characteristic  colour 
'  of  very  new  wine  belongs  to  my  group  H,  and  if  it  could  be 
obtained  in  a  pure  state,  would  probably  become  nearly 
colourless  on  the  addition  of  the  sulphite.  This  difference 
between  the  colour  of  new  and  old  wine  has  enabled  me  to 
contrive  a  method  by  means  of  which  I  can  ascertain  the 
approximate  age  of  port  wine  kept  in  the  cask.  In  these 
experiments  I  have  been  very  much  assisted  by  my  friends, 
Mr.  Joseph  Prestwich,  F.R.S.,  and  Mr.  Alexander  Hay,  of 
Sheffield,  who  have  most  kindly  supplied  me  ^vith  the 
requisite  samples. 

m  On  the  Age  of  Dark  Wines. 

^H  In  order  to  obtain  good  results  considerable  care  is  required, 
^Kind  after  trying  several  methods  I  found  the  most  satisfac- 
*  tory  was  as  follows : — I  have  two  experiment  cells  one  inch 
long,  made  from  stout  tube,  having  an  internal  diameter  of 
about  a  quarter  of  an  inch.  Both  ends  are  cut  square,  and 
one  is  fastened  to  a  piece  of  glass  like  a  microscopical  object 
by  means  of  purified  gutta  percha.  This  I  find  a  most 
valuable  cement  for  such  purposes,  since  it  resists  the  action 
of  alcohol,  acids,  and  alkalis.  The  glass  must  be  heated  until 
the  gutta  percha  is  sufBciently  soft.  One  of  the  tubes  is  care- 
fully graduated  into  ten  equal  parts,  and  the  other  left  plain. 
Wine  in  its  natural  state  is  often  much  too  dark  coloured  to 
enable  us  to  recognise  the  effect  produced  by  adding  sulphite 
of  soda,  when  we  examine  the  spectrum  of  the  thickness  of 
one  inch.  It  is,  therefore,  requisite  to  dilute  it  with  so  much 
of  a  mixture  of  one  part  of  alcohol  with  three  of  water  that 
the  spectrum  of  the  light  which  has  passed  through  the  expe- 
riment cells  may  show  a  strong,  but  by  no  means  complete 
absorption  of  the  light  in  the  yellow  and  in  the  yellow  end  of 
the  green.  After  diluting  some  of  the  wine  to  this  extent, 
and  adding  so  much  citric  acid  that  it  may  have  a  very  strong 
acid  reaction,  it  should  be  poured  into  two  test  tubes,  powdered 
sulphite  of  soda  dissolved  in  one,  and  the  other  kept  without. 
^  Though  the  sulphite  may  produce  a  very  considerable  change 
^■tt  once,  the  alteration  is  not  complete  for  a  while,  and  there- 
H^Ke  it  is  Iwst  to  keep  the  solutions  for  an  hour  or  two  in  the 
■itubes,  corked  up  to  prevent  evaporation.  The  point  to  be 
then  determined  is,  how  much  less  thickness  of  the  diluted 
wine  to  which  no  sulphite  has  been  added  will  give  exactly 
the  same  intensity  of  absorption  iu  the  yellow,  and  in  the 
ijellow  end  of  the  green,  as  the  thickness  of  one  inch  of  the 
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same  acted  on  liy  tlic  Bul|)liitc  of  sodn.  The  ungradusted  lobe 
should,  therefore,  be  filled  with  the  latter,  and  a  small  piece 
of  (hill  glass  placed  on  the  lop,  so  that  ihe  light  may  pass 
through  exactly  one  inch  in  thickness  of  the  liquid,  and  none 
run  out  when  the  tube  is  placed  in  an  inclined  position  on 
the  side  stage  of  the  spectrum  eye-piece.  The  diluted  wine 
should  iheu  be  introduced  into  the  graduated  tube,  which  b 
placed  nearly  vertically  on  the  ordinary  stage  of  the  micro- 
scope, and  the  depth  of  the  liquid  carefully  regulated  by  means 
of  a  pipeltc,  so  that  the  intensity  of  the  absorption  in  the  two 
spectra  may  be  exactly  the  same  in  the  yellow  and  in  the 
yellow  end  of  the  green.  The  light  must  be  of  the  same 
intensity  in  both  spectra,  and  therefore  it  is  also  particn- 
larly  necessary  so  to  regulate  the  instrument  that  the  trans- 
mitted red  rays  may  be  of  exactly  the  same  brilliancy.  The 
accuracy  of  this  experiment  is  limited  by  Ihe  difficulty  of 
recognising  when  the  transmitted  and  the  absorbed  rays  are 
equal  in  both  spectra,  and  by  its  being  iltfficuh  to  detemuDC 
Ihe  depth  of  the  diluted  wine  to  less  than  -tSm  of  an  inch. 
The  actual  value  of  the  measurements  varies  to  some  extent, 
according  to  the  manner  in  which  the  experiments  are  made, 
and  therefore  I  strongly  ad\'iso  any  one  who  may  wish  to 
employ  this  method  to  prepare  for  himself  n  table  of  the  com- 
parative amount  of  change  of  wines  of  various  ages. 

When  sulphite  of  soda  is  added  to  a  faded  solution  of  the 
colouring  matter  of  fresh  dark  grapes  it  is  changed  to  a  pule 
orange  yellow,  which  colour  is,  I  believe,  due  in  groat  measure 
to  the  presence  of  the  same  yellow  substance  as  is  met  with 
in  green  grapes,  so  that  the  inlensity  of  absorption  is  reduced 
to  about  7^1,  or  from  100  to  10.  In  the  case  of  the  perfectly 
new  wine  prepared  by  myself,  the  intensity  of  absorption  was 
reduced  from  TOO  to  about  '22.  My  experiments  with  the 
wines  of  commerce  were  chiefly  made  in  April,  1868.  The 
newest  port  wine  that  I  was  able  to  examine  was  of  the  vintsige 
of  18G6,  and  therefore  about  one  year  and  a  half  old,  and 
e^en  this  contained  a  good  deal  of  the  C  colour.  I  examined 
several  specimens  of  the  same  vintages  of  various  older  dates, 
which  difiercd  considerably  in  general  colour  and  character, 
but  when  all  had  been  kept  for  the  same  time  in  the  casks  I 
did  not  find  any  material  dificrence  in  the  general  results, 
From  Ihe  ntanner  in  which  the  experiments  were  made, 
the  change  produced  by  adding  the  sulphite  of  soda  is  referred 
to  the  amount  of  the  C  colour  taken  as  unity ;  and,  assuming 
that  the  extent  to  which  the  wine  has  been  altered  by 
keeping  is  the  difference  between  the  amount  still  unchanged 
and  ninty,  the  numbers  given  indicate  the  relative  changes 
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produced  by  the  slow  action  of  the  air,  but  thev  can  only 
be  looked  upon  as  expressing  the  rate  of  one  particular  kind 
of  change.  The  following  table  has  been  constructed  from 
the  whole  of  my  observations,  so  as  to  give  a  good  general 
illustration  of  the  subject. 

Column  1  shows  the  age  of  the  wine  in  years  and  the  date 
of  the  vintage. 

Column  2  gives  the  thickness  of  the  diluted  wine  without 
sulphite,  which  produced  the  same  intensity  of  absorp- 
tion as  1*00  inch  of  that  to  which  the  sulphite  had  been 
added. 

Column  3  shows  the  difference  between  the  values  in 
column  2,  divided  by  the  number  of  years  between  each  two, 
so  as  to  exhibit  the  amount  of  change  for  each  year,  after  the 
wine  had  been  kept  for  the  various  periods : — 


I. 

0    (Made  by  myself) 

14  (1866) 

2i  (1865) 

H  (1864) 

4i  (1863) 

51  (1862) 

6J  (1861) 

94  (1858) 

164  (1851) 

204  (1847) 

334  (1834) 

474  (1820) 


n. 

22 

63 

70 

73 

75 

764 

78 

80 

82 

S3 

84 

85 


III. 

•2700 
•0700 
•0300 
•0200 
•0150 
•0150 
•0070 
•0030 
•0020 
•0008 
•0007 


Since  the  above  table  does  not  refer  to  wines  of  even  years 
of  age,  I  subjoin  below  another  derived  from  it  by  laying 
down  the  results  on  paper  as  a  curve,  and  interpolating  by 
careful  measurements : — 


It  will  thus  be  seen  that  the  rate  at  which  the  B  colour 
changes  into  C  is  far  more  rapid  in  the  case  of  new  ivine, 
when  much  of  it  is  present,  than  after  the  wine  )ias  become 
older ;  being,  in  fact,  about  ten  times  ns  rapid  in  the  first 
year  as  iu  the  thirdj  and  about  100  times  as  rapid  ns  in  the 
twentieth.  On  this  account  the  difference  for  each  year  is  at 
first  so  considerable  that  wines  of  different  vintages  could 
easily  he  distinguished ;  but  after  about  six  years  the  differ- 
ence is  80  small  that  it  would  be  difficult,  or  impossible,  to 
determine  the  age  to  wilhin  a  single  year.  After  twenty 
years  a  difference  of  even  ten  years  does  not  show  any  striking 
contrast,  and  the  age  could  not,  therefore,  he  determined  to 
nearer  than  ten  years  by  this  process.  However,  up  to  six 
years  I  think  it  quite  possible  to  determine  the  age  to  within 
ii  single  year,  I  took  specimens  of  various  ports  from  the 
casks,  of  different  ages  up  to  sixorseven  yenrs,  and  labelled  them 
in  such  a  manner  that  I  did  not  know  the  age  of  any,  but 
could  ascertain  it  afterwards  by  reference.  I  then  made  the 
experiments  with  great  care,  and  foupd  that  by  proper  atlon- 
lion  to  the  details  described  above  I  could  correctly  deler- 
mine  the  year  of  vintage  of  each  particular  specimen. 

As  already  mentioned,  the  change  of  the  B  colour  into  the 
C  is  most  probably  the  effect  of  the  oxygen  of  the  air,  which 
appears  to  act  slowly  through  the  wood  of  the  cask ;  but  the 
relative  amount  of  these  two  colours  is  also  modified  by  the 
deposit  of  crust.  When  kept  in  well-corked  bottles  the 
change  does  not  appear  to  be  the  same,  and  goes  on  far  more 
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niowly.  I  tlicrefore  think  it  would  be  scnrcely  possible  to 
ascertiiin  tbe  length  of  time  ihiit  tbe  miie  hail  been  in  bottles, 
und  am  inclincil  to  believe  that  the  amount  of  change  ghserveil 
on  adding  sulphite  of  soihi  corresponds  move  elosely  with  the 
time  that  the  wine  had  been  previously  kept  in  the  cask.  I 
have  especially  observed  this  in  the  case  of  Bordeaux  and  Uur- 
gtindy  wines.  Those  of  this  type  which  I  have  hitherto 
examined  seem  to  contain  a  larger  relative  amount  of  the  B 
colour,  when  a  few  years  olrl,  than  ordinary  ports,  and  in  this 
respect  agree  with  the  so-called  natural  port  /  but  the  rate  of 
change  is  greater  when  they  are  kept  for  some  years,  probably 
owing  to  their  containing  a  less  amount  of  alcohol.  There  is 
also  a  greater  vaiiatiou  in  different  samples  of  the  same  age 
than  I  have  met  with  in  port  wine,  which  is  probably 
because  the  amount  of  alcohol  in  such  wines  varies  more  in 
proportion  to  the  total  quantity. 

It  appears,  therefore,  that  the  natural  colour  of  dark  grapes 
is  changed  by  oxidization  into  the  somewhat  similar  colour 
found  in  new  wines,  and  that  by  still  further  oxidization  this 
is  converted  into  another  entirely  different  colour,  which 
becomes  much  paler  by  further  oxidization.  The  rate  at 
which  these  changes  take  place  varies  according  to  circum- 
stances, but,  other  things  being  equal,  it  varies  according  to 
the  time  of  the  action.  Much  also  depends  on  the  deposition 
of  colour  in  the  form  of  crust,  and  after  a  loup  time  the  original 
lark  coloured  substance  is  almost  entirely  lost,  and  only  an 
amber  colour  remains  in  solution,  which  behaves  with  reagents 
precisely  like  that  in  sherry  wines. 
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On  mu'te  Wines. 


The  colouring  matter  of  white  wines  appears  to  be  derived 
from  one  of  those  yellow  substances,  soluble  in  water,  of 
which  there  are  several  of  materially  different  character  in 
the  faded  leaves  of  different  kinds  of  plants,  as  more  fully 
descrilied  below  when  treating  on  hops.      That  met  with  in 
the  orange -coloured  leaves  of  the  beech  is  a  good  example. 
Tbe  depth  of  the  colour  is  made  nearly  ten  times  as  great  by 
the  addition  of  ammonia,  and  when  dissolved  in  strong  sul- 
phuric acid  diluted  with  an  equal  bulk  of  water,  oxidizing 
reagents  first  turn  it  much  darker,  and  then  much  paler. 
When,  however,  kept  for  some  months  dissolved  in  dilute 
alcohol  it  turns  to  a  much  darker  tint,  and  then  the  solution, 
th  excess  of  ammonia,  is  ouly  twice  as  dark  as  when  made 
Id  by  citric  acid.     Oxidizing  reagents  added  to  the  solution 
sulphuric  acid  do  not  make  the  tint  any  deeper,  and  thns 
appears  as  if  it  had  been  changed  by  oxidization  into  an 


entirely  different  colour.  The  character  of  tliie  change  agree* 
with  what  occurs  when  the  colour  of  dark  grapes  is  oxidized, 
as  already  described ;  and  both  are  good  examples  of  what 
appears  to  be  a  general  law.  If  not  already  oxidized,  a 
certain  amount  of  oxidization  causes  the  absorption  to  ad- 
vance towards  the  red  end  of  the  spectrum  to  an  extent 
varying  according  to  the  position  of  the  original  absorption, 
and  then  a  still  further  oxidization  causes  tlie  absorption  to 
recede  from  tlie  red  end  to  considerably  beyond  the  original 
position,  sometimes  so  much  so  that  all  colour  is  lost.  We 
might  thus  say  that  such  substances  may  occur  in  an  unoxi- 
dized,  in  an  oxidized,  and  in  a  per-oxidizcd  condition.  These 
and  similar  factfi  seem  also  to  show  that  there  is  an  intimate 
relation  between  the  chemical  changes  and  the  particular 
rays  of  light  absorbed  by  such  substances ;  but  the  discussion 
of  this  very  interesting  question  would  lead  nie  far  away  from 
the  more  immediate  subject  of  this  paper. 

On  comparing  the  colour  of  sherry  wine  with  that  pro- 
duced by  the  action  of  the  air  on  a  solution  in  dilute  alcohol 
of  the  substance  in  faded  beech  leaves  soluble  in  water,  I  was 
unable  to  discover  any  difference,  and  hence  I  think  we  may 
conclude  that  it  is  formed  by  the  oxidization  of  the  yellow 
colour  of  the  grapes ;  but  in  some  wines  it  is  imperfectly 
oxidized,  and  they  turn  darker  when  exposed  to  the  air. 

Adulterations  of  IPine. 

The  only  cases  in  which  the  spectrum  method  can  be 
easily  applied  to  detect  adulterations  in  wines  are  when  some 
colouring  matter  has  been  introduced  to  give  a  false  appear- 
ance of  age,  or  to  bring  the  colour  up  to  some  desired 
standard.  According  to  I'ayen's  interesting  work,'  logwood 
and  Brazil  wood  were  at  all  events  employed  a.  few  years  ago 
for  this  purpose;  and  rhatany  root  and  the  berries  of  the 
so-called  Virginian  Poke  {Phytolacca  decandra)  are  some- 
times used.  I  mention  these  because  I  purpose  to  briefly 
describe  how  they  may  be  detected,  as  an  illustration  of  the 
methods  which  may  be  employed  in  such  investigations.  I 
must,  however,  confess  that  I  have  not  detected  these 
substances  in  any  wines  of  commerce  that  I  have  yet  ex- 
amined; but  then  I  have  had  very  little  opportunity  for 
studying  those  likely  to  contain  them, 

In  order  to  detect  logwood  or  Brazil  wood,  a  small  quantity 

of  the  wine  should  be  agitated  in  a  test-tube  with  an  equal 

volume  of  ether,  which  rises  to  the  surface  in  an  almost 

colourless  state  if  the  wine  be  pure,  but  is  tinged  with  a  more 

I  '  Prficis  ics  Siilistances  Alimeutaires,'  note  at  p,  453, 
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^HFiess  strong  yellow,  when  either  of  the  above-named  sub- 
^Btances  is  present.     The  etherinl  solution  should  be  trans- 
Hnrred  to  a  Gmalt  evaporating  dieli  by  means  of  a  pipette,  and 
■■»  fresh  quantity  of  ether  agiltited  with  the  wine,  and  added 
to  the  other.     The  most  useful  kind  of  pipette  for  this  and 
similar  purposes  is  one  nith  a  small  vulcanized  india-rubber 
top,  so  arranged  that,  after  having  been  compressed,  it  may 
^^ly  its  own  elastic  force  draw  up  the  liquid.     After  evaporat- 
^^ng  the  solution  to  dryness,  a  small  quantity  of  the  colour  I 
HIihould  be   dissolved   in   water  in  an  experiment-cell,   and  ■ 
"treated  with  bicarbonate  of  ammonia.     In  both  cases  this    ' 
develops  a  single  very  distinct  absorption-band  in  the  green, 
that  characteristic  of  logwood  bein"  situated  at  4i  of  my 
scale,  whilst  that  of  Brazil  wood  is  farther  from  the  red  end, 
at  5}  ;  and  the  solution  is  strongly  fluorescent,  of  a  peculiar 
orange  colour.     These  spectra  are  so  characteristic,  and  can 
be  so  easily  compared  with  those  of  the  substances  them- 
selves, that  an  extremely  minute  quantity  of  either  could  be 
delected  with  certainty.  I 

The  colour  of  rliatany  root  docs  not  give  any  well-marked  I 
band  in  an  aqueous  solution,  either  acid  or  alkaline;  but  I 

Khen   dissolved  in  alcohol   and   slightly   acid,   it   shows   a  I 
oderately  distinct  band  between  the  yellow  and  green,  at  3f  I 
■  my  scale,  and  a  fainter  at  7^.     In  order  to  detect  this  sub-  ^ 
Bisnoe  the  wine  should,  therefore,  be  evaporated  to  small 
bulk,  and  redissolved  in  strong  alcohol,  and  after  this  has 
Blood   in   a   test-tube   until   the  insoluble  matter  has  been 
deposited   and   the   solution   has   become   quite   clear,    the 
^^ibsorption-band  at  3,'  may  be  more  or  loss  distinctly  recog- 
^niscd,  according  to  the  amount  of  the  rhatany  root  present ;  I 
Vbut  the  natural  colour  of  the  wine  makes  it  impossible  to  I 
detect  a  very  small  quantity.  I 

The  dark  crimson  berries  of  the  Virginian  poke  are  remark-  j 
able  for  containing  a   colour  belonging   to   my   group  C ;  | 
whereas   those   of  nearly  all  fruits  of  that  tint  belong  to 
H|STOUp  B.     It  shows  two  absorption-ban<Is,  which  are  more 
^Ruf  tinct  in  an  alcoholic  than  in  an  aqueous  solution,  and  are 
^P^,  74.     To  detect  this  substance  w*  ought,  therefore,  to 
adopt  the  same  process  as  in  the  case  of  rhatany  root,  and 
endeavour  to  see  those  bands,  which  might  sometimes  be 
made  more  distinct  by  adding  a  little  water  and  sulphite 
_,  of  soda.  . 

Kk    These  substances  may  be  changed   by  keeping  long  in  J 
^bolution,  and  therefore  might  not  be  detected  in  old  wines.      I 


On  the  (tpplication  of  the  Speclrum-microscope  to  the 
Chemistry  of  Beer. 

In  stuilying  the  colouring  matters  in  beer  it  is,  in  tlic  first 
])Ince,  desirable  to  understand  those  met  wilh  in  the  various 
substances  used  in  brewing ;  but  it  is  unnecessary  to  take  into 
consideration  colours  insoluble  in  water. 

When  malt  is  digested  in  hot  water  an  orange-yellow 
colouring  matter  is  extracted,  but  the  solution  contains  so 
much  sugar  and  gum  as  to  interfere  with  the  necessary 
experiments.  It  should,  iherefore,  be  evaporated  to  the  con- 
sistency of  syrup,  alcohol  added  by  degrees,  and  the  pre- 
cipitated gum  and  sugar  well  stirred  up,  so  that  as  much 
colouring  matter  as  possible  may  be  dissolved.  After  standing 
till  quite  clear  this  solution  on  evaporation  yields  a  pale  orange- 
yellow  syrup,  which  when  dissolved  in  water  or  alcohol  gives 
a  spectrum  without  any  decided  characters.  Ammonia  makes 
it  a  deeper  and  brighter  yellow,  and  the  same  change  occurs 
when  it  is  dissolved  in  sulphuric  acid.  In  all  these  experi- 
ments a  mixture  of  equal  volumes  of  the  concentrated  acid 
and  water  should  be  used,  fur  if  much  stronger  it  chars 
vegetable  substances,  and  if  weaker  it  does  not  act  well  with 
the  reagents  added  lo  it.  When  dissolved  in  this  the  colour 
of  malt  is  made  much  darker  by  the  addition  of  nitric  acid  or 
chlorate  of  potash,  hut  an  excess  of  the  latter  makes  it  rapidly 
fade  to  a  pale  yellow ;  whilst  hypochlorite  of  soda  in  small 
quantity  makes  it  somewhat  more  orange,  and  more  makes  it 
a  very  pale  yellow.  The  characteristic  test  is  hypochlorite  of 
soda,  added  to  an  aqueous  or  alcoholic  solution,  in  which  a 
little  citric  acid  has  been  dissolved.  The  addition  of  a 
suitable  quantity  of  the  hypochlorite  turns  the  aqueous  solu- 
tion to  a  pink  flesh-colour,  becoming  deeper;  but  it  is  not 
clear,  and  on  standing  a  copious  pink  flocculent  deposit  sub- 
sides. When  seen  to  the  greatest  advantage,  the  spectrum 
is  4.-- 8.,  10- - 11 — ,  without  any  decided  narrow  absorp- 
tion-bands. If,  however,  the  colour  was  dissolved  in  alcohol, 
the  solution  remains  clear;  there  is  a  well-marked  band  at 
the  yellow  end  of  the  green,  which  at  first  is  4f ,  and,  as  the 
colour  becomes  deeper,  is  more  distinct,  and  rises  to  5.  The 
(lesh- coloured  deposit  from  the  solution  in  water  is  easily  dis- 
sulved  by  alcohol,  and  gives  the  same  spectrum ;  and  lliese 
facta  are  so  unique  that  this  colouring  matter  could  be  easily 
recognised  in  complicated  mixtures.  It  certainly  does  not 
occur  in  barley,  and  must,  therefore,  bo  formed  in  the  pro- 
cess of  malting.     Water  extracts  from  barley  a  brown  colour 


■  ^^^  I 

"insoluble  in  alcohol,  wliich  exactly  concspoiids  with  that  of  ' 
liquorice;  and  also  a  yellow  colour  soluble  in  spirit,  which 
does  not  exactly  correspond  with   that  obtained  from  ho|)S, 
but  yet  differs  from  it  in  such  a  manner  that,  taking  all  the 
facts  into  consideration,  it  seems  probable  that  it  is  the  same  J 
colour  in  a  less  pure  condition,  I 

When  bops  are  boiled  in  water,  the  solution  evaporated,  ' 
and  the  gum,  &c.,  removed  by  alcohol,  as  alre^y  described, 
nn  orange-yellow  colour  is  obtained,  which  in  general  appear- 
ance and  in  ils  behaviour  with  most  reagents  is  extremely 
similar  to  that  from  malt.     It  may,  however,  be  easily  dis- 
tinguished by  the  action  of  hypochlorite  of  soda,  for  when 
this  is  added  to  an  aqueous  solution  previously  treated  with 
a  little  citiic  acid,  it  merely  changes  it  to  a  very  pale  yelloiv, 
■without  any  shade  of  pink.     This  colour,  or  at  least  colours, 
which  I  have  not  been  able  lo  distinguish  from  it,  is  met  with  i 
in  several  kinds  of  faded  leaves,  stems,  and  roots,  and  seema  I 
to  be  very  generally  distributed.  I 

When  the  partially  chaiTed  malt  used  in  brewing  porter  is  I 
digested  in  water,  a  dark  solution  is  obtained,  and  on  evapo-  I 
ration  to  small  bulk  and  treatment  with  alcohol  nearly  the  ^ 
whole  of  this  dark  colour  is  precipitated  along  with  the  gum. 
To  obtain  it  more  pure  it  may  be  redissolved  once  or  twice  in 
a  little  water,  and  reprecipitated  by  alcohol.    When  dissolved 
in  water  it  gives  an  orange-brown  solution,  with  a  spectrum 

I. .  .  4..  5  --  6 — ,  made  somewhat  darker  by  ammonia;  and  J 
when  dissolved  in  sulphuric  acid  the  colour  and  spectrum  I 
Ale  nearly  ihe  same.  Oxidizing  reagents  do  not  make  it  any  I 
darker  in  either  solvent,  but  merely  cause  it  to  fade  to  a  pale  I 
Besides  this  dark  colour,  highly  dried  malt  contains  an  I 
orange  yellow,  soluble  in  both  strong  alcohol  and  water.  I 
This  differs  from  that  obtained  from  pale  malt  in  not  being  I 
turned  at  all  pink  by  the  action  of  hypochlorite  of  soda,  and  I 
is  distinguished  from  the  colouring  matter  of  hops  or  of  beer,  I 
with  which  it  agrees  in  general  colour,  by  not  being  made  at  I 
rU  darker  by  the  addition  of  oxidizing  reagents  to  the  sola*  I 
tion  in  sulphuric  acid,  as  if  it  were  already  in  an  oxidized  1 
condition.  I 

Liquorice  is  chiefly  coloured  by  a  brown  substance,  which  I 
closely  resembles  that  present  in  dark  mall,  When  alcohol  I 
is  added  to  the  strong  aqueous  solution  it  is  precipitated  in  ^ 
Ihe  same  manner ;  and  when  dissolved  in  water  the  general  ' 
colour  is  very  similar,  though  rather  more  orange.  They 
may,  however,  be  easily  distinguished  by  the  action  of 
oxidizing   reagents.      If  to   solutions   in   sulphuric  acid  of 
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equal  depth  of  colour  equal  quantities  of  chlorate  of  potash 
he  gradually  added,  the  raalt  first  becomes  a  much  paler 
orange,  and  then  pale  yellow  ;  whereas  ihe  liquorice  turns  to 
an  orange,  which  does  not  become  pale  until  very  much  more 
chlorate  has  been  added  than  suffices  to  make  the  mall  \cry 
pale.  Though  they  can  thus  be  easily  distinguished,  yet 
when  mixed  togetlier,  as  in  porter,  it  is  not  easy  to  obtain 
decided  results.  The  change  of  colour  is  very  similar  in 
kind,  and  differs  only  in  degree ;  so  that  the  addition  of  too 
much  chlorate  may  make  the  liquorice  ae  pale  an  orange  as 
the  malt ;  and  when  not  much  liquorice  occurs  mixed  with 
malt,  it  becomes  very  difficult  to  recognise  it.  Still,  how- 
ever, with  care  its  presence  may  be  detected  in  ordinary 
porter. 

That  colouring  matter  of  porter  which  is  soluble  m  strong 
alcohol  behaves  mth  reagents  like  a  mixture  of  those  from 
beer  and  dark  malt.  Hypochlorite  of  soda  turns  the  solution 
in  sulphuric  acid  to  a  red,  but  of  a  less  deep  tint  than  in  the 
case  of  beer. 

The  sweet  wort  obtained  in  brewing  contains  the  colour  of 
mall,  already  described,  and,  after  boiling  with  hops,  the  hup 
colour;  but  after  fermentation  a  change  is  found  to  have 
occurred,  which  proceeds  still  further  when  the  beer  is  kept 
iu  the  barrel.  This  change  is  best  shown  by  the  addition  of 
hypochlorite  of  soda  to  the  solution  of  the  colouring  matter 
in  sulphuric  acid.  Tiie  gum,  &c.,  should  be  removed  by 
means  of  alcohol,  in  the  manner  already  named  when  de- 
scribing malt.  Taking  two  experiment- cells,  and  dissolving 
in  one  the  colour  of  the  unfermented  wort,  and  in  the  other 
an  equal  quantity  of  the  colour  of  beer  that  has  been  kept 
some  months  in  barrel,  the  general  tint  is  seen  to  be  very 
similar.  Since  the  solutions  are  otherwise  apt  to  be  turbid, 
it  is  best  to  hll  the  tubes  three  fourths  with  the  sulphuric 
acid  diluted  with  an  equal  bulk  of  water,  and  then  to  fill  up 
with  alcohol,  after  which  the  coloured  syrup  can  be  added  ou 
a  platinum  wire,  and  made  to  dissolve  by  stirring.  On  adding 
little  by  little  hypochlorite  of  soda  to  such  a  solution  of  ihe 
unfermented  wort,  it  first  turns  it  a  little  more  orange,  and 
then  pale  yellow ;  whereas,  in  the  case  of  the  beer  kept  iu 
barrel,  it  is  first  gradually  changed  to  a  deep  pink-red, 
which,  when  strong,  is  3 .  -  4 — ,  and  when  seen  to  the  greatest 
advantage  is  5--i^  ...  9,;- --10 — ,  having,  therefore,  a 
broad  absorption-band  at  6^.  Ou  adding  more  hypochlorite 
it  becomes  more  orange,  and  finally  an  orange-yellow.  The 
fermented  wort  behaves  in  an  iiiiermediate  manner;  and 
hence  it  should  appear  that  the  change  begins  during  fer- 
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neiitaliun,  and  is  continued  when  tlie  beer  is  kept  in  barrel. 
Still,  howevur,  it  does  not  eeeni  to  depend  simply  on  fer- 
mentation, since  no  sucli  change  occurs  when  fermented  on  a 
small  scale ;  and,  therefore,  it  may  perhaps  be  due  to  dcoxi- 
dization,  which  would  he  more  likely  to  take  place  in  a  large 
quantity  less  exposed  to  air. 

If  in  any  case  it  were  desirable  to  ascertain  <¥hGther  or  no 
any  mixed  liquid  contained  beer,  the  various  reactions  with 
'le  reagents  already  mentioned  might  enable  us  to  form  a 
try  decided  opinion  when  other  testa  failed;  but  so  much 
oiild  depend  on  the  circumstances  of  the  case  that  no  general 
'le  could  be  given. 

On  Some  Adulta-ations  of  Malt  Liquors. 

I  have  made  very  many  experiments  in  order  to  ascertain 
how  far  the  spectrum  method  can  be  employed  in  delecting 
adulterations  in  beer.  Many  of  the  substances  used  are  added 
in  such  small  qiiantities,  and  impart  so  little  colour,  that  there 
seems  to  be  no  chance  of  discovering  them  by  their  spectra. 
I  have  chiefly  directed  my  attention  to  those  employed  as  sub- 
stitutes for  hops,  such  as  picric  acid,  gentian  root,  calumba 
root,  and  the  entire  plant  of  Ophelia  chireta,  commonly  known 
by  the  more  simple  name  of  chiretta.  So  far  I  have  not  been 
able  to  detect  any  difference  between  the  colouring  matter  of 
gentian,  or  chiretta,  and  hops.  They  all  give  the  same  re- 
actions and  spectra  with  the  various  reagents,  or  at  least  so 
nearly  the  same  that  there  appears  to  be  no  chance  of  detect- 
ing them  in  the  presence  of  the  colouring  matter  of  wort  or 
beer.  Calumba  root.  However,  contains  two  colours,  one  of 
which  is  quite  different  from  any  that  should  occur  in  genuine 
malt  liquors.  The  exterior  part  of  the  root  is  yellow,  and 
water  extracts  from  it  a  bright  yellow  colour.  The  interior 
part  is  browner,  and  does  not  contain  this  yellow,  but  a 
browner  colour,  which  also  occurs  to  some  extent  in  theouler 
layer.  On  evaporating  the  aqueous  solution  to  small  hulk  and 
rcdissulving  in  alcohol  this  brown  colour  is  left  insoluble, 
but  the  bright  yellow  colour  remains  in  the  alcohol,  in  a 
curiouslv  turbid  condition.  The  brown  colour  appears  to  be 
identical  with  that  found  in  liquorice,  and  could  not  be 
detected  by  any  of  the  reagents ;  but  the  yellow  colour  may 
be  recognised,  if  beer  has  been  adulterated  by  a  moderate 
amount  of  calumba  root.  When  dissolved  in  water  or  alcohol 
it  is  a  very  clear,  bright  yellow,  but  gives  no  well  defined 
spectrum.  Ammonia  makes  it  slightly  orange,  and  wlien  dis- 
solved in  sulphuric  acid  it  is  the  same  bright  yellow  as  in 
I  water.   Oxidizing  reagents,  such  as  hypochlorite  of  soda,  pro- 
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iluce  no  change  iu  weak  acid  solutions ;  but  when  adiled  to 
the  solution  in  sulphuric  acid  they  alter  it  into  a  deep  red 
colour,  changed  into  an  orange-yellow  hy  excess.  Deoxidizing 
reagents,  such  as  hyposulphite  of  soda,  restore  the  deep  red  to 
the  original  yellow.  The  most  useful  test  in  connection  with 
the  various  other  colours  already  described  is  hypochlorite  of 
soda  gradually  added  to  the  solution  in  sulphuric  acid.     This 

tirst  makes  it  a  deep  red,  giving  the  spectrum  S  . .  4 , 

and  the  addition  of  a  little  more  produces  scarcely  any  further 
change ;  but  ^vhen  large  excess  has  been  added  it  fades  to  an 
orange,  giving  the  spectrum  6,-7  — ■  The  colouring  matter  of 
fresh  wort  treated  in  the  same  manner  ia  not  turned  at  all 
rfid,  and  though  the  colour  of  finished  beer  is  changed  to  red 
in  a  very  similar  manner,  yet,  after  so  much  hypochlorite  has 
been  added  as  to  turn  it  deep  pink-ied,  a  very  little  more 
makes  it  pnle  yellow.  We  may  take  advantage  of  this  circum- 
stance to  detect  calumba  root. 

In  examining  any  suspected  beer,  it,  and  a  similar  quantity 
of  genuine,  should  be  evaporated  in  separate  dishes,  so  that 
the  results  may  be  more  accurately  compared.  The  presence  of 
calumba  root  is  first  somewhat  betrayed  by  the  fact  of  the 
resin  which  separates  on  evaporation  being  abnormally  yellow, 
and  when  the  syrup  is  dissolved  in  alcohol,  and  the  solution 
evaporated  to  dryness,  the  purified  colour  is  decidedly  brighter 
yellow  than  it  ought  to  be.  Taking  then  two  experiment 
cells,  so  much  of  the  culour  of  the  genuine  beer  should  be 
dissolved  in  one — in  sulphuric  acid — as  to  give  a  decided 
orange  yellow,  with  a  spectrum  5 . .  6  -  -  7 — ;  and  in  the  other 
cell  so  much  of  the  suspected  material  as  to  give  a  colour  of 
about  the  same  tint.  In  both  cases  about  one  fourth  of  the 
bulk  of  the  liquid  should  be  alcohol,  so  as  to  prevent  the  for- 
mation of  any  precipitate.  Hypochlorite  of  soda  should  then 
be  added  very  gradually,  and  in  equal  quantities  to  both, 
when  at  first  both  will  change  to  red,  having  a  pinker  tint  in 
the  genuine.  After  so  much  has  been  added  as  to  make  both 
as  (Inik  as  they  can  become,  a  little  more  will  turn  the 
genuine  to  analeyellow,givingaspectrum  7. .  8- -9 — ;  whereas 
that  containmg  calumbia  root  will  remain  a  fine  red  orange, 
with  a  spectrum  3  J . .  4^  -  -  5 — .  If  too  large  a  quantity  of  the 
hypochlorite  be  added  the  colour  of  the  calumba  i-oot  vrill 
change  into  a  much  paler  yellow,  scarcely  diifering  from  that 
in  the  case  of  genuine  beer,  and  hence  particular  care  must 
be  taken  to  add  it  gradually,  and  iu  small  quantities.  By  this 
means  the  adulteration  of  beer  with  two  ounces  of  calumba 
root  to  (he  gallon  may  he  detected  with  confidence,  but  much 
lees  than  that  would  scarcely  give  reliable  results,  unless  it 
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■vrere  possible  to  examine  llie  unfermentcd  wort.  The  addiiion 
of  the  hypochlorite  to  geuuine  wort  does  Dot  turn  it  at  all  red, 
and  merely  alters  it  to  a  pale  yellow  ;  whereas,  if  caiumba  be 
present,  it  turns  it  to  a  decided  red. 

Picric  acid  may  be  delected  when  present  in  no  larger 
{jiiantity  than  one  grain  to  a  gallon.  When  dissolved  in  water 
it  is  of  a  bright  yellow  colour,  and  cuts  off  the  blue  end  of  the 
spectrum  in  a  sufficiently  well-dcfiued  manner,  giving  the 
spectrum  8^  ,  .  .  This  is  not  changed  by  ammonia  or  citric 
acid,  nor  does  hypochlorite  of  soda  cause  it  to  fade  when 
added  to  an  acid  solution.  The  most  striking  change  is  that 
produced  hy  the  addition  of  sulphuric  acid,  which  makes  it 
so  much  paler  that  a  couple  of  drops  added  to  the  aqueous 
Bulutiun  in  one  of  the  small  cells  leaves  it  nearly  colourless. 
In  order  to  detect  it  in  beer,  about  one  ounce  should  be  evajK)- 
rated  to  dryness,  and  then  redissolved  in  no  more  water  than 
will  make  the  solution  sufficiently  liquid  to  allow  bubbles  to 
rise  readily  through  it.  This  should  be  introduced  into  a 
test  tube  and  agitated  with  ether,  which  dissolves  out  the 
greater  part  of  the  picric  acid,  but  scarcely  any  colour  from 
genuine  beer.  Since  it  is  very  important  to  avoid  contamina- 
tion with  any  of  the  material  not  soluble  in  ether,  it  is  well, 
ill  the  tirst  case,  to  use  somewhat  more  than  the  bulk  of  the 
concentrated  beer,  and  to  transfer  it  to  another  perfectly  dry 
test  tube,  then  agitate  with  a  fresh  quantity  of  ether  and 
add  it  to  the  first,  arranging  so  that  the  total  amount  of 
ether  may  fill  a  half-inch  test  lube  to  the  depth  of  about  twp 
inches.  After  corking  it  up  it  should  be  allowed  to  stand 
till  quite  clear,  and  till  any  particles  not  soluble  in  ether  have 
adherfd  to  the  sides  of  the  tube.  The  clear  solution  should 
then  be  poured  off  into  another  tube,  water  added  so  as  to 
give  a  depth  of  about  half  an  inch,  and  well  agitated  with  the 
ether.  After  it  has  colliicted  at  the  bottom  the  ether  should 
be  removed  by  a  pipette,  the  aqueous  solution  washed  with  a 
little  fresh  ether,  and  then  evaporated  to  dryness.  In  the 
case  of  genuine  beer  the  ether  extracts  scarcely  any  colour, 
and  the  greater  part  of  this  and  the  resinous  matter  after- 
wards remain  in  the  ether,  so  that  on  evaporating  the  aqueous 
solution,  which  is  scarcely  coloured,  a  mere  trace  of  a  yellow 
colour  is  obtained,  so  free  from  resin  that,  when  dissolved  in 
water  and  a  drop  or  two  of  alcohol  added,  we  obtain  a  clear, 
very  pale  yellow  solution,  so  pale  that  if  one  ounce  of  beer 
has  been  used  the  spectrum  is  about  10 . .  11. — ,  changed  to 
about  9..  10 --11 —  by  sulphuric  acid.  If,  however,  picric  acid 
be  present  the  solution  in  ether  is  a  decided  clear  bright 
yellow  ;  the  greater  part  of  the  colour  is  extracted  from  it  by 
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the  water,  and  on  evaporating  to  ilrj-ness  more  or  lesa  of  a 
clear  bright  yellow  is  obtuined.  If  as  little  as  a  grain  per 
gallon  were  present,  when  dissolved  in  water  wilh  a  drop  of 
alcohol  a  clear  bright  yellow  solution  would  be  obtained, 
giviug  the  spectrum  8  .  .  ,  made  much  paler  by  the  addition 
of  sulphuric  acid,  which  decolorizes  the  picric  acid,  and 
merely  shows  the  colour  of  the  beer  itself,  which,  if  one  ounce 
bed  been  used,  and  all  the  product  introduced  into  the  expe- 
riment cell, would  not  he  deeper  than  9. .  10  -- 11 — ,  or  very 
decidedly  paler  than  what  would  be  seen  before  the  addition 
of  sulphuric  acid,  if  even  less  picrid  acic  than  one  grain  per 
gallon  had  been  present  in  the  beer. 

I  have  not  been  able  to  discover  any  essential  difference 
between  the  colouring  matter  of  Coccvlus  Indicus  and  that 
of  hquoriee  ;  and  though  it  would  be  difficult  to  prove  it  in  a 
positive  manner,  yet  I  think  it  very  probable  that  a  small 
quantity  of  this  colouring  matter  is  the  cause  of  the  brown 
colour  of  chiretta,  and  of  the  slightly  brown  ringe  in  hops- 
It  would,  therefore,  be  impossible  to  detect  Cocculus  Indicus 
in  [torter  by  means  of  its  colouring  matter,  even  if  present  in 
far  larger  amount  than  is  ever  likely  to  be  the  case. 

Though  the  detection  of  turmeric  in  beer  does  not  neces- 
sarily depend  upon  the  spectrum  microscope,  yet  the  method 
employed  is  so  closely  related  to  our  present  subject  that  it 
may  be  well  to  describe  It.  The  beat  test  for  its  presence  is 
the  very  strongly  fluorescent  character  of  the  solution  in 
benzol.  The  alcoholic  solution  is  much  less  fluorescent.  In 
order  to  be  able  to  detect  fluorescence  and  examine  the  spec- 
trum of  the  dispersed  light,  I  have  found  it  very  convenient 
to  make  use  of  cells  about  three  quarters  of  an  inch  deep, 
made  out  of  moderately  thick  barometer  tube,  having  an 
internal  diameter  of  about  one  sixth  of  an  inch,  cut  square 
and  polished  at  one  end,  and  melted  up  at  the  other,  which 
ia  fixed  into  a  small  brass  foot  by  means  of  black  sealing- 
wax.  On  introducing  a  clear  solution,  covering  it  with  s 
small  piece  of  thin  glass,  illuminating  the  tube  at  the  side  by 
strong  daylight,  and  looking  down  the  axis,  the  liquid  appears 
quite  black,  if  it  be  not  at  all  fluorescent,  for  no  light  is 
reflected  from  either  the  apparatus  or  the  liquid  ;  whereas,  if 
fluorescent,  it  looks  more  or  less  opaque  and  of  a  colour 
depending  on  the  nature  of  the  substance.  Such  tubes  can 
easily  be  placed  on  the  stage  of  the  microscope,  and  the 
spectrum  observed,  which  in  some  instances  is  remarkable  in 
showing  one  or  more  narrow  bright  bands. 

In  tlie  case  of  turmeric,  a  very  minute  quantity  dissolved 
in  benzol  gives  a  beautiful  more  or  less  blue-green  fluores- 
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'Cence,  with  no  special  dark  or  bright  bands.  Half  an  ounce 
of  the  suspected  beer  should  be  evaporated  to  so  small  a  bulk 
that  it  may  occupy  only  about  hfilf  an  inch  in  the  depth  of 
a  test  tube  half  an  inch  in  diameter,  and  an  equal  amount  of 
benzol  added  to  it,  with  about  an  equal  quantity  of  alcohol ; 
since  without  this  last  the  fjlobules  of  benzol  collect  together 
with  extreme  slowness.  After  well  agitating  the  whole,  the 
tube  should  be  set  aside  until  the  benzol  has  collected  at  the 
top,  as  a  clear  solution,  which  must  then  be  introduced  into 
one  of  the  cells  just  descrilied,  by  means  of  a  pipette,  Iq 
tho  case  of  pure  beer,  this  solution  is  of  a  faint  yellow  colour, 
but  is  scarcely  at  all  fluorescent.  If  no  more  than  one  grain 
of  turmeric  has  beeu  added  to  a  gallon  of  beer,  the  fluores- 
cence is  so  strong  that  it  coutd  not  be  seen  to  greater 
advantage,  and  even  as  little  as  one  tenth  of  a  grain  per 
gallon  may  be  detected  with  confidence. 

It  will  thus  be  seen  that  the  spectrum  method  of  study 
serves  to  throw  considerable  light  on  some  of  the  changes 
that  lake  place  in  the  jirocess  of  brewing,  and  would  also 
enable  us  to  detect  the  presence  of  some  adulterations  ;  but, 
at  the  same  time,  it  would  always  be  requisite  to  bear  in 
mind  that  it  is  possible  that  some  of  the  colouring  matters  I 
have  described  may  themselves  become  altered  when  kept  in 
solution  for  a  considerable  time. 

Adtilteration  in  Drugs,  Sfc. — Mustard. 

I  now  proceed  to  describe  the  iletection  of  adulteration  in 
a  variety  of  substances.  Having  just  explained  the  method 
to  be  employed  when  the  presence  of  turmeric  is  suspected,  it 
may  perhaps  be  well  to  mention  now  all  that  need  be  said  on 
that  substance.  Its  presence  may  easily  be  detected  in  nearly 
all  the  ground  mustard  sold  in  the  shops ;  and,  as  far  as  I 
am  able  to  judge  from  the  intensity  of  the  fluorescence,  the 
amount  varies  from  about  one  third  to  one  half  per  cent. 

The  natural  seeds  contain  a  yellow  colour  soluble  in  water, 
which  is  the  same  as  that  found  in  many  yellow  leaves ; 
another  yellow  colour,  insoluble  in  water,  but  soluble  in 
alcohol,  which  corresponds  with  the  xanthophyll  of  yellow 
leaves:  and  there  is  also  often  present  a  small  quantity  of 
chlorophyll,  in  the  imperfectly  ripe  seeds.  The  powdered 
mustard  should  be  digested  in  alcohol,  about  an  equal  quantity 
of  water  added,  and  the  solution  filtered.  On  agitating  with 
benzol  this  rises  to  the  top,  with  the  colour  of  the  turmeric 
in  solution,  which  can  be  easily  detected  by  its  strong  green 
fluorescence.  Chlorophyll,  if  present,  would  give  a  red  fluor- 
escence, and  by  transmitted  light  a  spectrum  with  well- 
I  marked  absorption  bands. 


Rhubarb. 

The  same  process  may  be  successfully  em]iloyed  in  the 
cn8e  of  rhubarb,  and  as  small  a  quantity  of  turmeric  as  one 
tenth  per  c«nt.  may  be  detected  in  no  more  than  two  and  half 
grains  of  rhubarb.  There  is  not  the  least  difficulty  iti  dis- 
tinguishing by  this  means  inferior  pale  rhubarbs,  coloured  by 
turmeric  so  as  to  resemble  those  of  the  best  quality. 

The  detection  of  small  quantities  of  gamboge,  added  to 
increase  the  purgative  action  of  these  inferior  kinds,  is  not 
BO  easy,  and  requires  some  care,  especially  in  the  presence  of 
turmeric.  The  suspected  powder  should  be  placed  on  a  small 
filter,  and  so  little  alcohol  added  as  will  give  a  few  drops  of 
clear  solution,  which  would  contain  a  comparatively  large 
amount  of  the  very  soluble  gamboge,  and  but  little  of  the  less 
soluble  colour  of  the  rhubarb  itself.  This  alcoholic  solution 
should  then  be  agitated  with  bisulphide  of  carbon,  and  the 
supematanl  alcoholic  solution  removed  by  means  of  a  pipette 
and  blotting- paper,  and  the  solution  in  the  bisulphide  eva- 
porated to  dryness.  This  would  contain  a  colour  peculiar  to 
the  different  kinds  of  rhubarb,  and,  perhaps,  also  turmeric 
and  gamboge.  If  a  small  quantity  dissolved  in  benzol  gives 
the  green  fluorescent  solution,  turmeric  is  present;  and  in 
order  to  detect  the  gamboge  it  would  then  be  requisite  to  re- 
dissolve  in  alcohol,  and  add  a  little  nitric  acid,  which  so  changes 
the  colour  of  the  turmeric  that  it  is  no  longer  removed  by 
agitating  with  bisulphide  of  carbon;  whilst  the  gamboge 
remains  unchanged  and  is  abstracted  by  it  from  the  alcoholic 
solution.  After  separating  this,  evaporating  the  bisulphide 
to  dryness,  and  redissotving  in  alcohol,  a  small  quantity  of 
an  alcoholic  solution  of  iodine  should  be  added,  and  then 
excess  of  ammonia,  a  little  sulphite  of  soda,  and  a  drop  of 
water  to  make  it  dissolve.  This  ensures  the  complete  removal 
of  any  free  iodine  that  may  remain  after  the  addition  of 
ammonia. 

In  the  case  of  pure  rhubarb  this  solution,  when  sufficiently 
but  not  too  strong,  has  a  decided  pink  colour,  giving  no 
well-marked  absorption  band  in  any  part  of  the  spectrum, 
but  transmitting  the  blue  rays  very  considerably  better  than 
the  green  ;  whereas,  when  gamboge  is  present  to  the  extent 
of  two  per  cent,  or  upwards,  the  yellow  colour  due  to  it  cuts 
off  the  blue  light,  and  the  solution  is  orange  colour.  The 
spectra  are  as  follows  : 

rurerliubtirb 4,8        9--  IO--U  — 

Rhubarb,  with  3  per  ceut.  of  gamboge.     4  ..   1)--10  — 
„     *         „  „  .     i   ,.S —   9  — 

Gauibogo  alouc 7  ■■  8 —  9  — 
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lany  other  cases  bisiilphiile  of  tnrlwiii  is  iimostd 
valualile  reagent  to  8eparate  different  colours.  An  excess  1 
should  be  agitated  witK  the  alcoholic  solution,  when  it  sink*  | 
to  the  bottom,  carrjing  with  it  the  whole  of  some  colours, 
and  leaving  the  alcohol  quite  colourless.  Other  colours  are 
only  partially  removed,  whilst  others  are  not  abstracted  in 
the  least  degree.  These  last  are  usually,  but  not  always, 
those  soluble  in  water,  whereas  those  easily  removed  are 
usually,  if  not  always,  insoluble  in  the  Hquid- 

Tbe  cells  for  the  examination  of  the  spectra  of  Bolulions 
in  bisulphide  of  carbon,  ether,  chloroform,  or  benzol,  should 
^Lbe  fixed  to  the  glass  plate  by  means  of  a  mixture  of  glue  and 
^Klioney  made  so  as  to  be  quite  stiff,  but  yet  to  melt  when 
^rwarmed.  Cells  so  cemented  must  he  washed  out  with  the 
liquids  named  above,  and  never  with  waler  or  hydrous  alcohol. 
The  spectra  of  colours  dissolved  in  the  bisulphide  are  far 
more  charaeterislic  than  when  dissolved  in  any  other  liquid. 
So  far,  I  have  met  with  between  I  wo  and  three  dozen  different 
vegetable  colours  soluble  in  this  reagent.  The  absorption 
bands  arc  much  farther  removed  from  the  blue  end,  when 
they  occur  in  that  part,  so  as  to  be  far  more  distinct ;  and 
their  position  is  not  subject  to  variation  from  any  change 
produced  by  evaporation,  as  in  the  case  of  ordinary  alcohol,  J 
which  may  thus  become  more  weak  and  give  the  bands  in  a  1 
■very  different  situation.  I 

On  the  whole,  the  spectra  are  so  characteristic  and  uniforni,  J 
that  different  colours,  soluble  in  bisulphide  of  carbon,  may  1 
usually  be  recognised  in  a  very  satisfactory  manner  by  means 
of  the  spectrum  of  that  solution  alone,  and  this  is  fortunate, 
Mnce   such  colours  can  seldom    be  distinguished  by   their 
behaviour  with  reagents.  The  dried  colour  must  be  dissolved 
in  fresh  bisulphide,  since  when  it  separates  from  the  alcohol 
Kit   contains   some  of   that   liquid  in  solution,  which  alters  J 
^ftthe  position  of  the  bands.     As  an  illustration  of  what  may  be  I 
^■done  I  give  a  few  examples :  I 

^H  Cheese.  I 

^B    Cheese  of  orange   colour   was  digested  in   bisulphide  of  I 

H^Carbon,   the  solution  washed   by  agitating  with   alcohol,  and  1 

evaporated  to  dryness.     On  rediesolving  in  alcohol,  diluted 

with  a  little  water,  a  considerable  amount  of  oily  matter  was 

separated  ;  and  after  evaporating  the  clear  solution  to  dryness, 

■  ~and  redissolving  in  bisulphide  of  carbon,  it  gave  the  spectrum  j 

^kSf  7^,  which  corresponds  exactly  with  that  of  red  annatto.      I 

^V     In  all  such  experiments  it  is  requisite  to  use  deep  expeti-  I 

^nnent  cells  (I  use  one  two  and  a  half  inches  deep),  so  that  the  I 


amount  of  the  bisulphide  may  be  large  in  comparison  wH^^ 
that  of  the  oils,  since  the  presence  of  much  oil  causes  the 
bands  to  lie  nearer  the  blue  end,  and  thus  interferes  with  the 
production  of  the  characteristic  spectrum. 

Bulier. 

Treating  yellow  butler  in  a  somewhat  similar  manner,  I 
obtained  the  spectrum  6  7;.  This  differs  entirely  from  that 
in  the  case  of  cheese,  and  corresponds  with  the  spectrum  of 
the  colour  of  tlie  exterior  orange  portion  of  carrots ;  but  I  am 
not  quite  certain  whether  this  might  not  be  derived  from 
carrots  eaten  by  the  cows,  thou{|:h  I  am  more  strongly  inclined 
to  believe  that  it  had  beeu  artificially  introduced  to  iacrease 
the  colour  of  the  butter. 

The  difference  between  the  sjjectra  of  the  above-named 
colours  and  of  various  others  closely  allied  to  them  will  be 
better  understood  from  the  following  table.  In  all  cases  Uiey 
are  those  of  the  solutions  in  pure  bisulphide  of  carbon  : 

Red  annatto ^1    ^i 

Exterior  or  carrot  and  tiie  skins  of  aevoral  kinds  of  fruit  6  7i 
Xanlhophjll  of  many  jellow  leaves  and  flowers,  and  of 

the  iDterior  of  carrots 6)    S 

Colour  of  the  petals  of  Brasaica,  and   of  many  otiier 

yellow  flowers H     H 

Orange -jellov  colour  of  turnip  roots,  and  of  the  Qovers 

of  ErjsBimum  Perofskianum  .         .         .         .         SJ     6J     Sj 

It  will  thus  be  seen  that  these  spectra  differ  from  one 
another  so  much  as  clearly  to  show  that  tbey  are  due  to 
different  siibstances,  which  are  often  further  distJiiguisfaed 
by  their  different  behaviour  with  bisulphide  of  carbon  and 
alcohol,  some  being  almost  entirely,  and  others  only  very 
partially  removed  from  the  alcoholic  solution  by  that  reagent, 
so  that  they  may  be  separated  when  two  occur  mixed,  as  is 
not  uncommon  in  some  leaves  and  flowers.  By  first  agitating 
the  alcoholic  solution  with  a  little  bisulphide,  and  washing 
this  with  alcohol,  one  may  be  procured  nearly  pure ;  and  then, 
after  agitating  with  a  second  small  quantity  of  bisulphide  and 
removing  it,  the  other  colour  may  be  obtained  nearly  pure  by 
evaporating  the  alcoholic  solution  to  dryness,  and  dissolving 
the  residue  in  bisulphide,  which  leaves  indissoluble  any  of 
those  numerous  colours  soluble  in  water  which  so  commonly 
occur  in  leaves,  flowers,  and  fruits.  It  is  now  nearly  two 
years  since  I  determined  the  existence  of  a  considerable 
number  of  distinct  substimces,  of  which  at  least  eight  have 
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lately  been  described  by  Dr.  Tlitidichutn  ^  under  the  genera! 
name  of  leuteine.  I  think  that  this  new  nsDie  can  only  be 
looked  upon  as  something  like  Ihe  old  term  xanthophyll,  as 
hitherto  inaccurately  employed  for  a  whole  series  of  yellow 
flours,  some  of  which  correspond  with  some  of  those  in- 
luded  under  leuteine.  If  it  were  thought  desirable  to  have 
generic  name,  the  terra  leuteine  might  indeed  be  employed ; 
lut  I  must  protest  against  the  idea  that  the  substances 
described  as  such  by  Dr.  Thudichum  are  one  single  colouring 
matter.  Some  of  their  properties  are  indeed  very  similar,  but 
that  is  often  the  case  with  those  stibstances  which  give  closely 
connected  spectra,  even  when  other  facts  show  that  they  are 
entirely  distinct,  for  there  seems  to  be  a  sort  of  correlation 
between  optical  characters  and  chemical  reactions ;  hut  this 
is  no  reason  why  we  should  confound  together  substances 
giving  ahsorp lion-bands  in  distinctly  different  positions  in 
similar  solutions. 

Safron. 

The  adulteration  of  saffron  with  the  sliced  petals  of  the 
yellow  crocus  could  easily  be  detected,  even  in  a  solution,  by 
means  of  the  remarkable  spectrum  of  the  latter,  when  the 
product  of  the  action  of  bromine  is  deoxidized  by  sulphite  or 
hyposulpliite  of  soda.  To  the  alcoholic  solution  of  the  colours 
soluble  in  water  an  aqueous  solution  of  bromine  should  be 
added  veiy  gradually,  until,  after  having  become  quite  pale, 
it  is  made  slightly  yellow  by  the  addition  of  more.  Excess 
of  ammonia  and   a  little  sulphite  of  soda  should  then  he 

Ided.  In  the  case  of  pure  safiron  the  liquid  remains  almost 
quite  colourless,  whereas  ammonia  first  turns  the  colouring 

lattcr  of  the  crocus  to  a  red,  which  soon  becomes  yellow,  and 
then  sulphite  of  soda  changes  it  to  a  remarkably  fine  red, 
which  is  highly  fluorescent  of  red-orange  colour,  the  spectrum 
ahowing  a  bright  narrow  band  at  about  3^.  That  of  the 
transmitted  light  is  very  characteristic,  and  shows  an  excel- 
lent absorption -band  at  4->.  On  adding  citric  acid  the  colour 
becomes  red-pint ;  it  is  still  highly  fluorescent,  but  of  more 
yellow  tint  than  before,  the  bright  band  being  raised  to  about 
4,  and  the  absorption-band  in  the  spectrum  of  the  transmitted 
light  is  raised  to  5;  ;  but  the  addition  of  hydrochloric  acid 
destroys  both  the  fluorescence  and  the  absorption -hand.  The 
only  colour  that  I  have  met  with  analogous  to  this  is  one 

hich  occurs  in  the  yellow  flowers  of  several  plants  allied  to 
»mmon  wallflower  {CAmt(n(A«a  (Vteiri),  but  the  bands 

Proceodings  of  the  Kojtd  Sooiefj,'  vol.  xvii,  p.  353,  Januarj,  1809. 


iiu'  ill  ilialiTiciIy  different  posilioiis.  The  production  of  the 
fluorescent  colour  is  apparenlly  due  in  both  cases  to  deoxidi- 
zstion,  for  e^en  proto-sulphale  of  iron  has  the  same  effect  as 
sulphite  or  hyposulphite  of  aoda.  If  too  much  bromine  be 
added,  this  change  does  not  take  place;  but  by  a  little  care 
a  small  amount  of  the  petals  of  the  yellow  crocus  could  be 
detected  in  a  considerable  qiiaiiiity  of  saffron.  The  presence 
of  safflower  might  be  recognised  by  a  similar  process,  but  not 
80  decidedly.  After  adding  bromine  and  ammonia  it  remains 
distinctly  yellow,  but  gives  no  absorption-band ;  whereas  pure 
saffron  is  thereby  quite  decolorised. 

Aloes. 
I  have  tried  a  number  of  experiments  in  order  to  ascertain 
whether  it  would  be  possible  to  detect  llie  adulteration  of  the 
soccotriue  aloes  with  the  haepatic,  hut  have  not  yet  succeeded 
in  discovering  any  satisfactory  method.  It  appears  as  if  both 
contain  the  same  general  colouring  matter,  but  the  soccotrine 
a  second  in  addition.  When  ammonia  is  added  to  the  alco- 
holic solutions,  the  soccotriue  gives  a  more  orange  colour  than 
the  htepatic,  and  the  green  part  of  the  spectrum  is  more 
absorbed,  so  that  when  compared  side  by  side  the  spectra 
are — 

Soccotriue  .         .         .     4  ■■  CJ  — 

Hsepatic    ....  GJ  — 

It  would,  therefore,  be  possible  to  distinguish  them  from  one 
another,  or  to  detect  the  soccotrine  in  the  ha?patic,  which  is, 
however,  the  reverse  of  what  would  be  likely  to  occur,  since 
inferior  things  are  not  often  adulterated  with  better. 

Adulleratwna  by  means  of  Cochineal  and  Magenta. 
Cochineal  may  he  best  detected  in  the  tincture  of  roses  by 
adding  to  the  aqueous  solution  bicarbonate  of  ammonia  and 
sulphite  of  soda.  This  changes  the  colour  of  the  pure  tinc- 
ture to  a  very  pale  yellow,  hut  that  adulterated  with  cochineal 
to  a  light  red.     The  spectra  are  somewhat  thus: 

.     6   ■■   'J  —  10  — 


The  presence  of  magenta  might  be  recognised  by  the  spec- 
trum of  the  solution  in  its  natural  state.  The  pure  tincture 
shows  no  narrow  absorption  band  in  the  green,  whereas 
magenta  gives  a  very  distinct  one,  situated  at  5  of  ray  scale. 
In  the  case  of  the  syrup  of  damsons  and  similar  fruits, 
magenta  may  be  detected,  when  in  very  small  quantity,  by 


agitating  a  dilute  alcoholic  solution  with  chlorororm.  If  go 
much  alcohol  be  added  as  only  to  parlinlly  dissolve  ihe  chlo- 
roform, scarcely  a  trace  of  the  magenta  is  left  in  the  alcoholic 
Bolution,  and  the  characteristic  spectrum  can  be  easily  seen  by 
Lcjtaniiuing  the  chloroform,  which  scarcely  abstracls  any  other 
Vmlour.  Ammonia  produces  no  change  in  a  solution  of 
f  Bjagenla  in  dilute  alcohol,  but  the  absorption  band  is  imme- 
diately removed  by  a  mere  trace  of  sulphite  of  soda. 

It  would  scarcely  be  a  correct  description  of  the  facts  to 
say  that  cochineal  may  easily  be  detected  in  pink-coloured 
confectiouery,  since  in  some  cases  its  spectrum  is  seen  to 
almost  as  ^eat  advantage  as  in  any  condition  without  any 
preparation  ;  and  it  could  generally  be  recognised  with  very 
little  manipulation. 

No  doubt  many  other  applications  of  methods  similar  to 
those  I  have  described  would  present  themselves  to  auy  one 
engaged  in  technical  inquiries.  I  do  not  for  one  moment 
pretend  to  have  exhausted  the  subject.  I  have  merely  ex- 
amined various  questions  in  order  to  ascertain  what  methods 
might  be  employed  with  advantage,  and  I  trust  that  the  cases 
described  above  will,  at  all  events,  facilitate  the  application 
of  this  kind  of  qualitative  analysis  to  practical  questions, 
for  I  have  met  with  many  who  were  anxious  to  employ  it, 
but  had  not  sufficient  time  at  command  to  make  the  prelimi- 

Inary  experiments,  which  are  so  very  necessary  in  all  such 
inquiiies. 


On  Draparnaldia  cruoiata,  HicJea. 

By  J.  Braxton  Hicks,  M.D.,  F.B.S. 

With  Plate  XIX. 


The  Draparnaldia,  of  which  a  drawing  for  the  first  time 
is  now  given,  was  described  by  me  in  the  '  Journal  of  the 
Linnceau  Society,' November  18th,  1867.  It  was  discovered 
by  me  in  the  gentle  streams  issuing  from  the  bogs  of  the 
New  Forest  in  several  localities.  Subsequently,  among 
some  drawings  sent  to  me  by  Mr.  G.  S.  Brady,  Secretary 
of  the  Tyneside  Naturalist  Field  Club,  in  order  to  be  named, 
I  was  pleased  to  find  a  very  accurate  represent  a  ti  on  of  this 
alga.  It  was  found  by  him  in  the  peat  bogs  near  Cr^ 
Lough,  Northumberland,  and  is  mentioned  by  him,  along 
with  others  found  in  the  same  locality,  in  the  sixth  volume  of 
the  '  Trans.  Tyneside  Naturalist  Field  Club.' 

The  species  is  remarkably  distinct  from  the  others  hitherto 


descrilted,  and  possesses  characters  wliicli  rrnder  it  a  con- 
necting link  between  the  genus  Drapamaldia  and  Chteto- 
phora. 

Nothing  ia  more  remarkable  than  the  direction  taken  by 
the  branches,  which  diverge  strictly  at  right  angles  to  the 
stem.  Even  the  lesser  kinds,  called  tufts,  and  their  branch- 
lets,  pass  off  in  this  way,  and  as  four  generally  spring  from 
the  same  point,  there  is  a  cruciate  arrangement  in  every  part. 
The  colour  of  the  endochromc  is  light  greenish-yellow,  and 
as  the  quantity  is  but  small  relatively  in  the  larger  cells,  the 
appearance  of  a  mass  of  it  is  very  different  from  the  rich 
green  of  the  other  DraparnaldiEe.  Again,  from  the  profusion 
and  the  extreme  length  of  the  cilis,  a  mucoid  appearance  is 
given  it  when  removed  from  water.  But  this  mucoid  ap- 
pearance has  a  real  basis  different  from  all  the'  other  species. 
A  very  perceptible  sheath  of  "  mucus  "  surrounds  the  prin- 
cipal filaments. 

Now  this  is  not  found  in  D.  plumosa,  ffhmerala,  and 
repelita  ;  for  although  their  fronds  are  called  "  gelatinous," 
this  latter  appearance  depends  on  the  number  of  ciliBC,  and 
not  on  a  sheath  of  "  mucus,"  at  least,  I  have  never  so  found 
it  in  the  species  of  Draparnaldia  I  have  seen.  In  this  par- 
ticular this  species  brings  Draparnaldia  into  closer  relation- 
ship with  Chffitophora  than  heretofore. 

It  may  be  useful  to  repeat  the  description  of  the  species. 

Frond  3 — i  inches  long.  Light  green  colour,  not  so  green 
as  Drop,  glomerata  and  plumosa,  possessing  a  ffocculent 
appearance  when  in  water,  and  highly  mucous  when  out  of 
water.  To  the  naked  eye  and  a  low  magnifying  power  it  has 
the  appearance  represented  in  fig.  1,  which  is  magnified  about 
four  times  the  natural  size. 

Every  portion  is  surrounded  by  a  distinct  layer  of  trans- 
parent mucus,  extending  on  each  side  to  the  distance  of  3 
diameters  of  the  included  ramulus.  This  is  most  easily  seen 
after  two  days,  when  extraneous  matter  adheres  to  the  mucus. 

The  main  filament  is  composed  of  cells  very  slightly  in- 
flated, 3 — 4  times  longer  than  wide,  about  ^j^th  an  inch 
wide ;  delicately  fasciated. 

Primary  ramuli  proceeding  at  right  angles  chiefly  in  whorls 
of  four,  from  the  main  filament,  with  an  interval  of  50 — 60 
cells.  The  sub-ramuli  also  proceed  in  the  same  way  from  the 
primary  ramuli,  giving  the  plant  a  cruciate  appearance,  as 
in  fig.  1,  &c. 

The  cells  of  the  ramuli  as  wide  as  long ;  the  larger  fas- 
ciated, the  smaller  quite  filled  with  green  chlorophyl. 

The   interspace   of  50 — 60  cells  of  main  filament  being 
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greatj  to  the  naked  eye  it  appears  nearly  bare,  but  by  higher 
magnifying  powers  small  tufts,  like  those  terminating  the 
subramuli,  appear  at  about  every  ten  eells ;  some  larger,  and 
approaching  somewhat  the  subramuli,  wliile  the  others  are 
very  simple.  The  larger  terminal  and  lateral  tufts  have 
a  pyramidal  form,  and  from  all  their  divisions  proceeding  at 
right  angles,  it  appears  much  Uke  a  fir  tree. 

All  the  ultimate  lufts  hear  cilia,  as  in  the  other  Drapar- 
naldise,  but  of  extreme  length  and  tenuity  in  this  species. 

From  the  1 — 3  basal  cells  of  the  ramuli,  often  roots,  spring, 
coiling  themselves  round  the  main  li lament,  and  even 
spreading  away  from  it,  and  sometimes  the  free  point  becomes 
converted  into  a  tuft,  like  those  on  the  main  filament. 
The  smaller  tufts  at  times  possess  them.  When  the  plant  is 
mature  the  ramuli  disengage  themselves  and  can  be  seen 
floating  about  with  their  roots  probably  ready  to  attach 
themselves  to  any  suitable  object,  and  so  become  separate 
plants. 

This,  as  the  other  Drapamaldiae,  produces  zoospores  which 
are  not  so  large  as  in  D.  glomerala,  being  oval  and  about  ^tVo 
inch  long  diam.,  and  about  ^tt^'ttt  inch  of  short  diam.,  with  a 
cilia.     A  whole  tuft  undergoes  ttie  process  simultaneously. 

This  species  is  found  in  the  small  streams  rising  from  the 
bogs  in  the  New  Forest,  It  was  found  in  June  in  1853,  and 
in  July  in  1855,  associated  with  a  Batrachospermum,  which  it 

luch  resembled  at  first  glance.     It  attaches  itself  to  sticks, 

mes,  &c. 

It  can  easily  be  distinguished  from  D.  plumosa,  glomer., 
and  rep.,  by  the  divisions  diverging  at  right  angles,  and  in 
whorls  of  chiefly  four  (giving  the  cruciate  appearance),  the 
perceptible  mucous  sheath  (bringing  it  near  to  ChsetophoraJ , 
the  exceeding  delicacy  of  the  cilia  ;  extreme  tendency 
to  give  out  radicles ;  the  uearly  equal  of  width  of  the 
main  cells,  as  also  their  greater  lengtli.  The  fir-tree-like 
form  of  the  tufts  are  so  unlike  the  flexible  shape  of  the 
Other  species. 


On  Some  FbKSII water  RHIZOPODA.NEWOfLlTTI.E-KxoWN. 

By  William  Archbr. 

Potnphohjrojjfirys  punicea,  gen,  el  sp,  nov.     (PI.  XVI, 

figs.  4—5.) 

{Continiud  from  p.  371.) 

The  next  form  which  claims  attention  is  one  of  which  I 
might,  perhaps,  cursorily  convey  an  idea  by  saying  it  repre- 
sents an  Actinophrys  invested  by  a  atratum,  more  or  less 
deep,  of  minute  hyaline  colourless  vesicles,  these  latter  of 
very  slightly  varying  dimensions,  and  from  amongst  which 
emanate  the  very  slender  and  delicate  pseudopodia  into  the 
surrounding  water.  But  it  appears  to  me  that  this  would 
hardly  give  a  correct  impression  of  this  form,  for  in  Actiiio- 
phrya  there  are  one  or  more  marginal  pulsating  vacuoles 
present,  whilst  a  repeated  observation  of  this  rhizopod,  not  nt 
alt  uncommon  with  us  in  our  moor  ponds,  has  not  shown 
that  it  possesses  ibis  characteristic. 

We  have  here,  as  in  the  various  forms  previously  adverted 
to — "  Kadiolarian  "  except  in  the  possession  of  the  essential 
"  central  capsiile  " — an  orbicular  sarcofle  body,  with  a  sharply 
defined  outline  (which  has  never  displayed  marginal  pul- 
sating vacuoles),  and  which  gives  off  therefrom  a  number 
of  linear,  very  delicate,  hyaline  and  colourless  pseudopodia 
(fig.  4),  This  central  body  is  densely  loaded  with  pigment- 
granules,  the  majority  of  which  are  ordinarily  of  a  deep 
reddish  or  crimson,  inclining  to  a  purple  colour,  which,  under 
all  magnifying  powers  by  which  so  minute  a  form  can  be 
detected,  imparts  to  it  a  very  dislinctive  character.  There , 
are  besides  some  colourless  and  some  greenish  granules  to  he 
noticed,  mingled  with  the  characteristic  reddish  ones,  when  it 
is  examined  under  a  high  power ;  nothing  like  a  "  nucleus"  has 
hitherto  been  seen.  The  pseudopodia  are  often  very  hard  to  be 
made  out ;  they  can  be  sometimes  seen  to  vary  somewhat  in 
thickness,  and  sometimes  appear  to  be  thicker  above  than  at 
the  origin,  and  they  arc  straight  and  comparatively  rigid. 
They  do  not  ever  seem  to  coalesce,  nor  do  they  seem  much 
to  exceed  in  length,  at  most,  the  diameter  of  the  body. 
Covering  the  body  in  a  more  or  less  deep  stratum  are  seen  a 
number  of  colourless,  hyaline,  spherical,  sharply  defined  (soap- 
bubble-like)  vesicular  structures.  These  vary  a  little  in  size, 
but  are  always  very  minute.  They  do  not  seem  to  possess 
any  nuclear  or  granular  contents  under  even  a  ith  objective. 
Between  the  periphery  of  the  central  body  and  this  slrstum 
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of  vesicular  structures  lliere  njipenrs  to  he  an  exceedingly 
minute  interval ;  that  is,  the  lowest  vesicles  or  those  nearest 
the  central  body  do  not  seem  to  be  in  absolute  contact  with 
it,  but  separated  therefrom  all  round  by  an  appreciable  equi- 
distant space,  which,  in  a  certain  position  of  the  focus  and  of 
the  light,  appears  like  a  clear  while  even  line,  between  the 
periphery  of  the  inner  body  and  the  outer  stratnm  of  vesicles. 
The  vesicles  themselves  are  in  contact  with  each  other,  hut 
do  not  seem  to  have  any  mutual  connection,  though  re- 
sembling what  vegetable  histologists  might  call  a  meren- 
chymatous  tissue.  In  fact,  they  are  somewhat  easily  detached 
by  pressure,  and  can  be  made  to  float  away  independently. 

In  fig.  5  I  have  depicted  the  appearance  of  an  example  of 
this  form  after  having  been  submitted  to  pressure,  by  force  of 
which  a  portion  of  the  body-mass  became  extruded,  and  some 
of  the  outer  vesicles  projected  to  a  distance.  A  number  of 
the  reddish  granules  are  seen  hard  by,  where  they  assumed  a 
molecular  dancing  movement ;  and  some  of  tlie  vesicles  are 
also  seen  removed,  and  freely  distributed  in  the  surrounding 
water.  The  outline  of  the  central  body  presents  a  sinus  at 
the  place  whence  a  portion  of  ils  mass  had  become  extruded, 
and  thereat  the  sarcode  shows  a  hyaline  appearance,  due  to 
the  loss  of  the  colouring  granules.  The  figure  of  the  speci- 
men has  been  made  at  this  point.  Such  an  example, 
however,  in  a  few  moments — the  sinus  gradually  becoming 
obliterated — is  able  to  reassume  the  globular  form,  the  only 
ditTerence  being  that  at  the  region  whence  the  reddish 
granules  have  been  expelled  the  body  remains  for  a  time  com- 
paratively colourless,  and  the  outer  vesicles,  now  diminished 
in  number,  become  rearranged  pretty  equidistantly  over  the 
periphery  in  a  single  file,  or  more  or  less  interruptedly, 
instead  of  presenting  a  layer  two  or  three  or  more  deep,  as  m 
the  usual  examples. 

This  does  not  appear  to  be  a  very  ravenous  species,  hut 
examples  are  to  be  met  with  containing  a  variety  of  crude 
food,  such  as  protoccuids  and  minute  diatoms.  Sometimes 
sj)ecimens  are  seen  containing,  perhaps,  some  navicular  diatom 
of  considerable  comparative  length,  which  causes  the  ordinary 
orbicular  form  of  this  rhizopod  to  become  distorted  more  or 
less,  and  to  assume  anelongate,  or  elliptic,  or  broadly  spindle- 
shaped  figure.  When  an  unusually  long  diatom  is  taken  in 
it  may  cause  ihe  normal  outline  of  the  rhizopoil  to  project  to 
a  comparatively  great  extent  beyond  the  ordinary  limits  at 
its  two  ends,  these  being  then  invested  by  an  exceedingly  thin 
and  tense  stratum  of  the  sarcodc  body,  and  only  a  single 
layer  of  the  outer  vesicles  spread  over  the  whole.     In  fact. 


it  sometimes  may  look  as  if  the  diatom  projected  right  through 
and  through  the  body,  and  bb  if  it  pushed  up  and  away  along 
with  it,  at  opposite  ends,  a  few  of  the  outer  vesicles,  canying 
them  scattered  on  its  surface,  thus  giving  such  an  example  a 
very  singular  appearance, 

I  have  not  heen  able  to  see  the  inception  of  food,  but  have 
noticed  the  ejection  of  crude,  presumably  indigestible,  matter, 
such  as,  seemingly,  the  skin  or  wall  of  some  protococcoid.  This 
is  effected  by  a  somewhat  sudden  effort,  looking,  at  first 
sight,  like  a  breaking  into  two  of  the  rhizopod  itself,  but  it 
is  only  the  turning  out  or  eversion  of  the  undigested  rejecta- 
menta. However,  during  this  act  of  what  may  be  called 
defecation  some  of  the  colouring  granules  are  likewise  simul- 
taneously ejected,  and  a  few  of  the  outer  vesicles  thrown  off; 
this,  of  comae,  accidentally  and  seemingly  caused  by  the 
mechanical  action  involved  in  the  effort.  The  creature  does 
not  seem  to  suffer  by  this  loss  of  a  portion  of  its  substance, 
it  shortly  reassunies  its  orbicular  figure  and  shows  no  change 
except  the  certain  small  amount  of  loss  of  colour,  just  as  in  the 
example  subjected  to  artificial  pressure  before  described. 

Of  ail  actinopbryan  or  "  radiolarian "  forms  tliat  I  have 
seen  this  appears  to  me  to  possess  the  greatest  amount  of 
locomotive  power — next  to  it  in  this  respect,  perhaps,  comes 
the  form  1  have  previously  mentioned  under  the  name  of 
Heierophrys  Fochi.  The  present  form  often  makes  very 
decided  changes  of  place  as  it  is  viewed  under  a  quarter- 
inch.  It  seems  occasionally  to  be  able  to  roll  along  with  a 
certain  alow  and  undecided  but  perceptible  amount  of  vigour, 
as  if  its  slender  but  hardly  evident  pseudopodia  performed 
the  part  of  ambulatory  organs ;  but  at  other  times  no  motion 
or  change  of  place  at  all  is  noticeable. 

As  in  other  rhizopods  which  present  a  distinct  coloration, 
it  must  be  presumed  that  the  intensity  of  the  reddish  or  garnet 
colour,  inclining  to  purple,  characteristic  of  this  species,  is 
due  to  condition  of  nutrition.  Examples  presenting  them- 
selves in  gatherings  kept  for  some  time  in  the  house  are  paler 
in  colour  than  those  met  with  in  fresh  and  healthy  gatherings 
which  abound  with  other  fonns  of  animal  and  vegetable  life. 
Still,  though  paler  and  fewer,  the  reddish  granules  seem 
never  to  be  wholly  absent.  Such  examples,  loo,  besides  the 
jialer  coloiir,  likewise  show  the  outer  vesicles,  not  only  fewer, 
hut  seemingly  more  or  less  diminished  in  size  or  shrivelled 
anil  collapsed ;  but  I  have  not  seen  specimens  from  which 
they  were  absent,  though  they  may  have  lost  their  sjiherical 
buhble-Iike  appearance. 

I  regret  to  aay  I  have  never  met  with  examples  showing 


any  reptotluctive  or  further  developmental  condition.  Ab  I 
have  mentioned,  no  "  nucleus  "  discloses  itself  to  my  exami- 
nation, either  in  the  central  body  or  the  external  vesicles.  I 
can  throw  no  light  on  the  growth  of  the  latter,  nor  how  they 
self-divide  or  increase  in  number.  It  is  clear  tbey  are  not 
vacuoles  or  cavities  in  the  marginal  region  of  the  rhizopod, 
but  distinct,  (so  to  speakj  independent  structures ;  still,  a^  is 
seen,  there  must  remain  a  doubt  as  to  whether  they  could  be 
regarded  as  justly  laying  claim  to  the  dignity  of  "cells."  But 
they  seem  eufGciently  curious  and  remarkable.  Unlike  the 
true  "ceUs"of  Cystophrys  (described  flH(^,  p.  259),  they  are  not 
contained  within  the  sarcode  body,  and  thus  retained  t»  iilil, 
but  are  freely  deposited  externally,  and  yet  remain  theie 
unless  detached  by  accidental  external  or  internal  force.  At 
least  I  have  been  unable  to  see  any  bond  of  union  or  matrix, 
that  is,  any  external  thinner  sarcode  layer  by  which  they 
could  be  retained.  Indeed,  there  appears,  as  has  been  men- 
tioned, to  exist  a  very  narrow,  but  appreciable,  (as  it  were) 
vacant,  interval  between  these  outer  vesicles  and  the  external 
surface  of  the  actinophryan  body,  that  ia,  when  an  equatorial 
plane  is  brought  into  focus,  but  the  vesicles  themselves  mu- 
tually touch.  But,  after  all,  without  tbeir  being  involved  in 
some  exceedingly  delicate  sarcode  matrix  surrounding  the 
central  body,  it  is  difficult  to  see  how  they  could  rearrange 
themselves  upon  the  surface  of  the  latter,  when  they  are  me- 
chanically disturbed,  or  even  be  retained  around  it-  But  if 
there  be  such  a  soft  and  delicate  layer,  it  is  not  as  yet  evident 
to  the  closest  examination,  so  far  as  I  can  see. 

This  is  the  only  freshwater  rhizopod  that  I  know  of  show- 
ing the  pecuhar  red  colour  of  tbe  pigment-granules  which  I 
have  tried  to  describe  and  portray ;  there  are,  indeed,  rhizo- 
podal  forms,  or  developmental  states  of  such,  of  a  buff  oi  orange 
colour,  but  none  exactly  like  the  present. 

This  form,  whose  short  diagnostic  character  I  defer  to  the 
end  of  this  paper,  is  by  no  means  uncommon  in  our  heath 
pools  in  different  parts,  but  it  always  occurs  isolated,  never 
abundantly  or  in  groups.  I  have  seen  it  from  the  south  and 
north  of  Ireland,  but  in  the  county  Wicklow  (Gallery  and 
Carrig)  it  occurs  more  frequently  than  in  other  places.  I  have 
for  some  time  lamiliarly  called  it  (for  want  of  another  appel- 
lation) the  "  red  bubble-bearer,"  in  allusion  to  its  soap-bubble- 
'Hke  vesicles,  and  I  have  thought,  in  the  choice  of  a  name  for 
the  genus  which  it  must  represent,  that  it  might  sufficiently 
appropriately  retain  the  title  under  the  new  shape  of 
Pompholyzophrys  punicea. 
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Oromia  sodalia,  vp.  nov.     {PI.  XX,  figs.  7,8,9,  10,  11). 

Passing  oil  from  the  freshwater  rhizopods  of  ihe  "  Radio- 
lariau  "  type,  which  have  been  ihe  subject  of  the  preceding 
pages,  and  in  continuation  of  these  casual  notes  of  new  or 
tittle-known  forms  which  I  hitve  from  time  to  time  had  the 
opportunity  to  meet  with,  1  have  now  to  draw  attention  to 
one  of  a  different  group  which  is  amongst  the  most  minute, 
but  one  at  the  same  time  seemingly  \ery  well  marked.  Unlike 
some  of  those  which  have  formed  the  subject  of  previous 
communications  in  the  preceding  pages,  the  present  does  not 
demand  a  new  genus  for  its  reception,  as  it  falls,  as  will  be 
seen,  in  my  own  opinion  at  least,  as  a  new  species  under  the 
genus  Gromia  (IJuj.J. 

Tliose,  indeed,  who  are  acquainted  with  the  much  larger 
representatives  of  the  genus,  such  as  even  the  comparatively 
small  Gromia  Jiueiatilis,  and  conceiving  that  form  magnified 
400diameters,that  is,  to  the  scalcof  the  accompanying  drawings 
(PI.  XX,  figs. 7 —  1 1),  being  that  to  which  all  my  previous  figures 
have  been  made,  njight  hardly  be  disposed  to  regard  these 
two  as  strictly  congeneric,  or  they  might,  on  the  other  hand, 
regard  the  present  as,  perhaps,  simply  a  young  state  of  Gromta 
flutialilis.  But  the  present  form  baa  other  and  further  re- 
semblances, to  which  1  shall  draw  attention  after  having  first 
given  some  account  of  it.  Nay,  this  inert,  at  first  glance 
nearly  lifeless-looking,  organism  might  almost  be  taken  for 
some  species  belonging  to  the  fungal  genus  Chytridium,  and 
nut  as  appertaining  to  animal  life  at  all,  only  that  it  occurs 
free  in  the  water,  and  not  living  parasitically  (as  would  a 
Chytridium)  on  some  confervoid  or  other  host. 

But  if  I  was  for  a  little  somewhat  puzzled  by  the  Chy- 
tridium-like  appearance  of  this  form,  rendered  the  more  mis- 
leading by  its  occurring  in  the  gathering  chiefly  amongst  the 
branches  of  Microthamnion  Kiitzingianum  (Nag.),  a  short 
examination  soon  dispelled  that  idea,  and  made  it  certain 
that  I  had  indeed  a  true  rhizopod  before  me.  Amongst  the 
ramifications  of  almost  every  example  of  this  little  alga  iu 
the  gathering — never,  indeed,  in  any  way  attached  to  them — 
— occurred  this  little  rhizopud,  cither  singly  or  in  groups  of 
two,  three,  four,  five,  six,  or  even  more ;  and  it  is  sufficiently 
remarkable  that  1  but  seldom  met  with  them  in  any  other 
situation  in  the  gathering  at  large  ;  so  that  whilst  they  lasted 
I  presently  found  that  the  quickest  way  to  meet  with  speci- 
mens was  to  look  out  fur  a  plant  of  the  Microthamnion,  and 
then  search  with  a  "  quarter-inch  "  amongst  its  branches  for 
the  little  ttiomia,  which,  however,  owing  to  its  minuteness, 
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'  and  beiti};  tUiis  often  above  or  below  the  piaim  of  the  focus, 
readily  eluded  obsLTvatiou.  1  can  in  no  way  acco'int  for 
the  jtrocliviiy  of  this  little  rliizupotl  for  poisiiiu;  itself 
atiiotiget  tlie  hraiicbL'S  uf  iLe  itl^a  referred  to,  between  which 
it  sent  its  own  raniifyiug  pseudopodia  in  variuun  directions. 

Thosewhowilliakealookatthedrawing(Fl.XX,figs.ll,lI) 
may,  perhaps,  fotfjive  luy  munjeniary  misconct'ption  that  I  had 
a  Chytridiuui  before  me, the  pseudopoditi  being, perhaps,  some- 
what like  the  rout- processes  of  the  organisms  appertaiuing  to 
that  type,  the  test  corn-s ponding  to,  and  resembUng  not  a 
little,  the  orbicular  body  uf  a  Chytridiuni  plant,  which  at 
iiiaturiiy  becomes  ultimately  the  sporangium.  Hut  a  more 
prolonged  observation  showed  a  alow,  but  not  the  less  actual, 
flow  of  the  granules  along  the  branching,  and  here  and  there 
incorporating  pseudopodia ;  nay,  the  circumstance  tliat  two, 
three  ur  four,  or  even  more  individuals,  might  not  uiifrequeutly 
be  found  united  by  a  mutual  fusion  of  their  pseudopodia  iu  a 
more  or  less  reticulate  manner,  and  seemingly  carrying  ou  a 
common  life,  abuudantly  proved  the  true  nature  of  this 
organism. 

This,  then,  is  an  undoubted  rhizupod.  It  possesses  a 
minute,  nearly  orbicular,  or  very  broadly  elliptic,  quite 
hyaline,  colourhes  and  smooth  test,  which  eucloses  a  sarcodo 
body-mass  of  a  bluish  kind  of  tint  and  densely  granular  ap- 
peiirauce,  rei>embUng  that  Seen  in  the  so-called  nucleus  of 
Amifiba  and  others.  This  in  the  greater  number  of  cases, 
when  the  exiiiiiples  are  fresh,  dues  not  come  into  contact  with 
the  inner  surface  of  ihe  test,  froui  which  it  mostly  seems  to 
stand  off  some  appreciable  distance,  partially  or  all  round, 
though  occasiunally  closely  invested  by  it.  At  one  point  of 
tlie  test,  BumetiuiCB  indicated  by  a  gentle  elevation  in  its 
figure,  is  given  forth  an  emanation  of  the  sarcode,  hyaline  in 
appearance  as  compared  with  the  central  body-mass,  and 
from  this  proceed,  in  variously  cxteudii.g  ramilicatious,  the 
sometimes  very  long  pseudopodia.  These  pseudopodia  branch 
considerably,  and  inosculate  at  different  points,  not  only  with 
those  of  the  same  example,  but  frequently  also,  as  has  been 
mentioned,  with  those  of  neighbouring  individuals  (lig.  7). 

The  pseudopodia  sometimes  RSsume  even  fuutaslically 
drawn  out,  remotely  extending,  ramiticafions  (figs.  7,  8)  ;  they 
sometimes  proceed,  though  this  far  less  cummunly,  as  a 
vertical  slender  stem,  and  then  brunch  off  in  a  dendroid 
manner  at  the  top  (fig.  9)  ;  they  often,  however,  emanate 
simply  as  a  tuft  or  shrub-like  cluster  (rty.  II),  and  a  few 
often  Miigly,  or  in  minoi  groups,  are  iHrectcd  backwards. 
The  paendupiHlia  tlieiuselves  are   hyaline,  but  {arry  a  con- 
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sitlerable  number  of  iriiniite,  bul  variously  sized,  opaqix 
granulos.  Along  tlieir  length,  or  al  the  points  of  fusion  or 
where  branches  are  given  off,  there  often  occur  Utile  variously 
ebappd  cxpuneions  or  iHIatations,  in  which  a  few  of  the  moving 
granules  seem  to  find  a  temporary  repose.  At  first  sight  the 
whole  looks  dead  and  motionless,  but  a  short  observation 
shows  the  current  of  these  granules  along  the  course  of  the 
pseiidopodia  very  perceptibly.  In  very  many  of  the  speci- 
mens comparatively  largeaggregationsof  granules,  considera- 
bly larger  than  the  average,  presented  themselves,  and  tha 
movement  of  these  clusters  was  more  rapid  than  that  of  the 
individual  more  minute  granules.  Thus,  the  cluster  oc 
little  aggregation  of  granules  shown  near  the  lowest  specimen 
in  the  figure  of  the  group  of  three  herewith  tfig.  1)  took 
about  a  minute  to  travel  from  a  position  ns  near  the  upjter 
individual  tis  that  now  shown  occupied  by  it  as  reg:ards  the 
lowest.  Not  only  is  there  this  slow  and  rather  fitful 
"  cyclosis "  of  the  granular  contents  of  the  pseudopodia, 
but  a  more  prolonged  examination  soon  shows  that  ihers 
is  a  constant  but  gradual  chaiige  of  position,  of  degree  of 
ramification,  and  of  reticulated  arrangement  of  the  pseii- 
dopodia tbeiuselves. 

Sometimes  a  club-shaped  or  dilated  expansion  of  a  pseu- 
dopod,  not  inosculated  with  any  other,  exists  in  certain  ex- 
amples, and,  witbinsuch,ii  cluster  of  coarser  granules,  similar 
to  those  seen  in  the  intermediate  dilatations  of  the  mutually 
incorporated  pseudopodia  of  different  individuals,  is  usually 
presented  (fig.  10). 

These  larger,  shapeless,  and  irregular  granules  may  possi- 
bly represent  food  becoming  digested,  for  it  is  not  readily  (o 
be  seen  how  such  kinds  of  crude  food  as  ordinarily  tomi  the 
nutriment  or  prey  of  Rhizopoda  could  find  an  entrance  into 
the  test  iu  their  entirety. 

It  must,  I  think,  follow,  from  what  has  been  stated,  that 
this  creature  naturally  falls  under  Diijardin's  genus  Gromia. 

But  there  are  further  characteristics  to  be  mentioned  ami 
resemblances  to  be  adverted  to  which  may, perhaps,  hereafter, 
in  the  opinion  of  some,  be  found  to  render  its  position  in  that 
genus  as  possibly  not  quite  tenable. 

When  I  first  endeavoured  to  make  out  the  characteristics 
of  this  little  rhizopod,  and,  having  regard  to  the  appearance 
presented  by  the  densely  granular,  bluish,  internal  body-mass, 
I  was  inclined  to  look  upon  this  as  equivalent  to  the 
"  nucleus,"  occupying,  indeed,  it  would  be  true,  by  far  tho 
greater  proportion  of  the  body.  It  looked  as  if  this  was  sus- 
jicnded  in  a  &»rtode  mass  of  ijuite  hyuHiie  appearance,  filling 


the  interviil  between  it  and  the  test,  and  giving  i 
pspiidopmlia  throii-^li  the  part  of  the  test  at  which  exists  the 
opening  for  ihcir  emission.  Bill  no  one  could  look  long  at 
exHinpleB  of  this  creaturo  without  readily  perceiving  a  small, 
orhicnlar,  whitish  body,  itself  containing  a  central  well- 
marked,  far  more  minute,  darkish  granule,  immersed,  often  a 
little  to  one  side,  within  the  bluish  granular  body-poriion. 
In  fact,  this  little  body,  with  its  central  dark  granule,  can,  I 
imagine,  hardly  be  otherwise  regarded  than  as  a  true  nucleus 
with  a  nucleolus.  It  could  be  found  in  nearly  every  speci- 
men, if  focusaed  accurately,  with  great  readiness ;  where  not 
seen,  it  can  only  be  supposed  that  it  was  turned  away  from 
observation.  But,  further,  the  bluish  granular  body  of  the 
rhizopod  was  itself  capable  of  becoming  self-divided  trans- 
versely, and  in  every  instiiuce  in  which  this  was  sei-'ii  theru 
was  a  new  white  body  with  its  black  central  dot — that  is,  a 
new  "nucleus"  with  its  "nucleolus"  (to  assume  them  as 
such) — in  each  half,  and  these  generally  near  the  recently 
divided  surfaces  of  the  rhizopod -body,  so  as  to  lie  close  to  one 
another.  In  such  cases  of  self-fission  the  up|)er  half  gave 
olf  its  pseudopodia  in  the  usual  manner  (fig.  llj.  1  never 
conid,  however,  see  any  further  progress  or  development  of 
these  so  divided  examples. 

There  is  much  in  the  aspect  of  this  rhizopod,  both  in  ila 
test,  kind  of  pseudopodia,  whitish  nucleus  and  its  nucleolus, 
and  in  the  self-division  of  the  contained  body-mass,  to  call  to 
mind  the  form  1  brought  forward  in  a  previous  part  of  this 
paper  (anf.^,  p.  259)  Under  a  new  generic  and  specific  name,  and 
called  G/slojjhjys  Haeckeliana.  If,  indeed,  we  imagine  a 
very  numerous  group  of  individuals  of  the  form  now  brought 
forward  to  be  in  immediate  juxtaposition,  and  all  to  pour 
fortli  a  large  quantity  of  colourless  sarcode  from  the  oral 
aperture  (if  1  may  so  use  the  word),  and  the  cluster  or  group 
to  become  enveloped  in  the  common  sarcode  mass — the  whole 
group  of  individuals  to  become,  in  fact,  mutually  swallowed 
up  therein — and  then  the  marginal  region  to  give  off  some 
comparatively  short  but  pretty  similar  pseudopodia — if,  indeed, 
we  imagine  all  this,  we  should  have  something  very  like  my 
CystophTys  Haeckeliana.  •  But  in  the  latter  form  the  central 
cells  show  no  opening ;  they  seem  to  be  true  closed  cells,  con- 
tained in  the  common  sarcode  body,  just  like  the  "yellow 
cells  *'  of  the  marine  Radiolaria.  Nay,  the  creature  seems  to 
shed  these  or  extrude  them  during  the  exertion  of  incepting 
foreign  matter  of  an  extraordinary  character  or  size,  and  this 
seemingly  wilh  complete  nonckahinie.  See  my  second  draw- 
;imple  of  this  creature  (I'l.  XVII,  tig.  2).     Now, 
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UTider  nil  circumatancos  these  cells  appear  to  be  r-lose  «1I 
round,  and,  therefore,  could  not  give  off  sarrode  processes. 
Ill  fact,  ao  far  as  observation  reaches,  in  Cystophryx  Haerkd- 
iaiia  they  must  be  regarded  as  contained  cells,  possibly  com- 
parable, as  I  have  said,  to  the  "yellow  cells"  of  the  marine 
types;  whereas  in  the  animal  now  drawn  attention  to  ihr 
outer  wall  must  be  regarded  as  simply  a  lest,  and  this  nol- 
withstanding  the  general  resemblance  of  the  two.  Further, 
the  test  ill  the  form  now  brought  forward  is  larger  than  the 
cells  of  Cyslophiys  Haeekeliana,  nor  do  the  psendopodia  of 
the  latter  ever  seem  to  reach  the  inordinate  length  of  those  of 
the  present  form.  Again,  the  great  difference  in  the  relalivt* 
degree  of  activity  or  locomotive  power  of  ihe  two  is  suffi- 
ciently striking.  As  has  been  mentioned,  the  movements  of 
the  present  form  ore  exceedingly  slow  and  torpid,  whilst  in 
Cyilophrys  Haeekeliana  the  change  of  place  and  power  of 
modifying  the  outward  configuration  of  the  general  mass  and 
of  encompassing  foreign  bodies  was  very  considerable,  as  nns 
well  evidenced  by  the  example  from  which  the  second  6gure 
wastHken(Pl.  XVII,  fig.  2). 

On  the  whole,  then,  I  think  this  form  presents  itself  to  as 
as  a  new  and  distinct  ihizopod,  one  which  fulfils  the  condi- 
tions which  entitle  it  to  admission  into  the  genus  Gnimiit 
(Diij.),  but  one  which,  as  has  been  seen,  offers  some  puzzling 
resemblances.  I  can,  then,  only  hope  that  it  may  be  met  with 
elsewhere  if  scnrclied  for,  and  that  thus  the  desirable  observa- 
tions of  others  who  may  work  in  this  field  may  shed  that  light 
upon  its  development  which  the  present  imperfect  remarks, 
I  regret  to  say,  fnil  to  do,  aiul  that  1  may  thus,  ]ierhaps,  hope 
some  day  or  other  to  have  my  views  upon  it  confirmed,  or,  if 
ill-founded,  to  have  them  corrected. 

Diapfwropodon  mobile,  gen.  et  sp.  nov.     (PI.  XX,  fig,  6.) 

I  pass  on  to  another  novel  form,  and  amongst  those  I  have 
bad  the  opportunity  to  bring  forward  probably,  if  not  the 
pretlitst,  at  least  one  of  the  most  curious — one,  indeed,  which 
I  apprehend,  in  one  respect  at  least,  is  unique  amongst 
Rhizopoda.  It  is  not,  of  course,  without  affinities  and  resem- 
blances in  other  respects,  and  to  some  of  those  I  would  briefly 
refer  after  first  endeavouring  to  convey  an  idea  of  the  present 
form. 

An  inspection  of  the  accompanying  drawing  (PL  XX, 
fig.  6j  will  assist  in  accomplishing  that  end.  We  have 
here  to  do  with  a  rather  large  f()rm,  one  of  the  largest,  indeed 
of  encased  freshwater  forms  with  which  I  am  acquainted,  its 


nt,  if  test  it  may  be  culled,  seemingly  funned  of  hete- 
rogeneous foreign  mareriaU  very  loost'Iy  aggregated  nroiind  the 
generally  pretty  regularly  elliplic-shaped  body.  These  foreign 
particles   seem    to   be   of  very   varied   kinds   (as   in   many 
Difflugiir},   such   ns  dinloTnarcous  frustules  and  fragments, 
arenaceous  particles,  protncoccaceous  cells  (often  seemingly 
living),   brown    peaty-looking  particles,  little    indescribable 
ahreds,  all  iiidistinguishahly  aggregated.     From  one  end  of 
this  elliptic  body  the  sarcodeiunerinass  protrudes  beyond  this 
rude  covering  in  an  almost  hemispherical  or  subcorneal  form 
and  from  this  comparatively  bsire  prominence  emanate  the 
frequently  numerous  and  very  variably  long  hyaline  pseudo- 
podia.     I  allude  to  this  anterior  prominence  as  only  compa- 
ratively bare,  for  it  often  carries  forward  a  few  of  the  various 
external  foreign  bodies    hen-    and    there    disposed    upon   it, 
allowing  the  surface  of  the  sarcode  prominence  to  be  seen 
between.  The  jKcudopodiii,  as  has  been  alluded  to,  are  given 
off  mostly  very  copiously,  and  radiate  in  any  and  every  direc- 
tion, and  arc  more  or  less  ramified,  but  do  not  seem  to  inos- 
culate.    A  striking  peculiarity  in  habit  of  this  rhizopod,  as 
prewnted  by  many  of  the  s|>ecimcns  met  with,  is  that  when 
first  placed  upon  the  slide  for  examination  the  pscudopo<lia 
are  often  seen  to  bi-  prolonged  to  h  very  great  and  inordinate 
degree,  and  densely  ramified  at  several  points  along  their 
length  (sec  fig.  G).     At  first  glance,  indeed,  the  tufts  of  what 
I  might  call  secondary  pscudopodia  almost  seem  under  a  low  ■ 
power  as  if  ihey  did  not  even  belong  to  the  animal  at  all,  bm  I 
represented  some  other  quite  unconnected  and  independent  J 
rhizopod.     Rut  upon  a  more  close  exunnnatiun  it  is  seen  that  I 
these  tufts  are  really  connected  with  the  body  of  the  creature  I 
by  a  direct  continuation  of  the  lower  portion  of  a  pseudopod  f 
emanating  from  the  anlcriurrcgiou.  Shortly  afler  being  placed  J 
on  the  slide,  however,  these  extravagantly  long  pseudupodia  1 
are  drawn  in  by  a  rather  quick  contraction,  the  tnfts  disappear,  I 
and  all  that  now  can  be  seen  is  a  radiant  and  rather  dens 
bundle  of  but    sliglitly    ramified    pscudopodia,  of   the  sami 
character  as  the  accompanying  minor  ones  springing  from  the  I 
sides  and  elsewhere,  as  seen  in  the  example  figured.     Ami  in  I 
this  latter  way  the  pscudopodia  mostly  presented  theniselvea  j 
in  my  spt'cimens,  because  tlie  very  remarkably  lung  drawn  out  I 
and  densely  tufted  form  so  speedily  disappeared  niider  obser- 
vation, and  no  amount  of  patience  in  waiting  on   them  waa 
ever  reivanied  by  seeing  them  again  so  extended. 

At  first  glance  il  might  be  thought  that  wc  had  here  to  do  I 
with  another  Gromia,  but  several  characters  seem  al  once  to  J 
rxclude  our  form  from  a  place  in  that  genus.     First,  the  lest  1 


I  not  membianouB,  but  built  fif  so  loosply  am 
constructed  a  domicile  can  ho  said  to  be  htiilt)  of  foreign  par- 
lielea.  ARain,  the  pspudopodio,  though  they  oftrn  copiously 
branch,  do  not  seem  to  inosculate,  nor  lo  carry  &  stream 
bearing  along  granules,  but  the  pseudopodia  are  clenr  and 
silvery  in  appearance. 

For  so  far,  however,  whilst  our  animal  offers  resemblances 
to  several  other  allied  forma,  as  well  as  distinctions  from  these, 
upon  both  of  which  I  shall  presently  briefly  touch,  it  presents 
still  anoilier  characteristic  (as  I  previously  mentioned)  which 
seems  to  be  unique.  I  allude  to  the  fact  that  from  the  whole 
of  the  surface  of  the  inner  snrcode  body,  except  the  anterior 
prominence,  there  are  given  off  exceedingly  numerous,  very 
short,  linear,  hyaline,  unbianched  pseudopodal  processes,  of 
but  slightly  varying  lengtlia,  which  protrude  through  the 
loosely  connected  outer  covering,  and  there,  when  seen  mai- 
ginally,  looking  like  a  dense  fringe,  bordering  the  body  all 
round.  Here,  then,  we  have  a  rhizoiioit  presenting  the  seem- 
ingly remarkable  character  of  one  and  the  same  sarcode  body 
giving  off  its  processes  of  two  distinct  forms  or  kinds — one 
often  long,  copiously  branched,  and  very  transitory  and  fit- 
ful fy  changeable — the  other  short,  unbranched,  and  so  com- 
paratively rigid  as  to  give  the  appearance  of  a  peraistenl 
hyaline  marginal  fringe;  the  first  kind  confined  to  one  end, 
which  1  have  called  the  anterior  end  of  the  rhizopod — ihu 
second  kind  evenly  and  densely  distributed  everywhere  else. 

I  am  not  aware,  then,  that  the  circumstance  just  alluded 
to  has  a  parallel  amongst  Rhizopod  a,  and  hence  I  caimot  but 
think  such  a  form  demands  a  distinct  genus  for  its  reception. 
It  is  true  that  I  myself  have  drawu  attention  in  a  previous  part 
of  this  paper  (a«i«,  p.  207)  to  two  congeneric  forms,  themselves 
forming  the  type  of  a  new  genus,  Heterophrys,  and  otherwise, 
indeed,  considerably  removed  from  our  form,  but  which  pre- 
sent sarcode  processes  of  two  distinct  kinds,  but  each  of  these 
emanate  from  a  differentiated  part  of  the  sarcode  body,  one 
enclosed  within  the  other,  and  are  not,  ns  here,  given  off  from 
one  and  ihe  same  body,  seemingly  without  any  differentia- 
tion, if  I  might  so  express  it,  of  its  body  structure. 

Hut  amongst  Rhizopoda  provided  with  &  test,  and  not  of 
the  radiate  (heliozoan  or  radiolarian)  type,  our  form  presents 
what  appears  to  me  lo  be  still  another  speciality.  That  such 
a  form  should  present  an  internal  contractile  vacuole  would 
not  he  unusual,  but  that  it  (in  some  of  the  specimens,  at  least) 
should  offer  a  marginal  pulsating  vacuole,  similar  to  that  of 
an  Actinophrys,  seems  to  me  to  be  noteworthy,  tiuchiat 
leasl,  so  far  ua  I  um  iiwurc,  has  iint  been  seen  in  "  "" 
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Groinia,  for  inBlaiice,  from  both  of  which,  inileed,  our  form 
upon  other  characters  is  auificiently  and  ilielinctty  removed. 
Perhaps,  however,  I  err  in  ascribing  any  particular  import- 
ance to  snch  an  organi/.atioii  in  onr  form,  but,  at  least,  such 
is  one  of  its  characters.  In  tlie  drawing  (PI.  XX,  fig.  6)  I 
"lave  tried  to  depict  the  pulsating  vacuole  at  its  e^iCreme  point 
f  distension  just  before  its  discharge  and  collapse  in  that 
wrinkled  and  contracted  manner  with  which  every  one  who 
has  seen  the  same  phenomenon  iii  Actinophrys  or  iti  Actino- 
sphecrium  must  be  familiar. 

The  body-mass  of  our  form  is  ratlier  densely  granular,  and 
thereby  rendered  somewhat  opaqne.  Immersed  in  the  sub- 
stance can  be  seen,  without  ninch  trouble,  however,  a  large 
and  globular  body,  the  so-called  nucleus.  \Vith  a  little  pains 
this  can  be  pressed  out  intact,  and  is  seen  to  \)e  of  that  gra- 
nular character  and  somewhat  bluish  hue  of  the  similar  body 
in  an  Amceba,  the  body  substance  bearing  opaque,  someivhat 
coarse,  and  crude-looking  granules. 

Having  thus  endeavoured  to  convey  an  idea  of  this  new 
form,  I  shall  below  contrast  it  with  those  few  which  seem  to 
come  nearest  it,  or  for  which  it  might  be  mistaken,  and 
thereby,  perhaps,  overlooked,  even  though  it  should  be 
encountered  elsewhere  by  other  observers.  I  need  hardly 
say,  however,  that  the  fringe-like  emanation  of  psendopodal 
processes  in  conjunction  with  the  anterior,  long,  and  branched 
ones,  would  alone  seem  enough  to  distinguish  the  present  form 
from  any  other.  I  have  thought  that  the  generic  name 
Diaphoropodon  calculated  to  express  this  speciality,  and  name 
this  curious  form  accordingly  Diaphoropodon  mobile,  reserving 
short  generic  characters  for  the  present.  The  resemblances 
which  ihis  form  presents  are,  of  course,  apart  from  the  circum- 
stance alluded  to.  Leaving,  then,  the  body  processes  out  of 
.view,  the  most  immediate  allies  of  our  Diaphoropodon  are 
neemingly  forms  which  appear  to  appertain  to  Pleurophtys 
(Clap.  etLachm.),represeTited  by  the  three  drawings  (PI.  XX, 
figs.  I,  a,  3J,  and  Amphilrema  (nov.  gen.,  PI.  XX,  figs.  4,  6), 
to  which  I  would  briefly  advert  in  the  next  following 
section  of  the  present  communication. 


M)(e«o«  Certain  Fhebh-watbr  Species  o/"  Diatomacea;. 
By  A.  S.  DoKKiN,  M.D. 
i  late  Professor  Smith,  in  referring  to  the  genus  Epi- 
I  in  his  '  Synopsis  of  the  British  Uiatomacetc  '  (vol.  i. 
II),  observes  that  "  this  genus,  as  its  name  implies, 
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efaAracterise<l  hy  the  aiUierence  of  its  fnistiiW  to  AlgK  of 
Inrser  growth.  This  chnracter  is  true  of  most  of  the  species, 
ami  even  wherp  Tint  strictly  applicable,  as  in  E.  gibba  tind 
others,  we  detect  a  ilisposition  to  rely  on  a  foreij^n  boily  for 
support,  their  fnistules  being  usually  embedded  in  the  mucu^ 
of  some  memher  of  the  family  Palmcllacea?."  Recently  I 
have  had  an  opportunity  of  ascertaining  that  Epilht'tnia  gibba 
is  strictly  an  adherent  species,  nnd  that  its  supposed  excep- 
tional chnracter  in  this  respect  has  been  based  on  insufficient 
observation. 

In  the  month  of  August  last,  when  on  a  visit  to  Sir  Walter 
Calvrrly  Trevelyan,  Bart.,  at  his  seat  at  Wallington,  in  the 
he;irt  of  NorthumherlauH,  I  observed  in  a  large  pond  of  clear 
water  near  the  mansion  an  abundance  nf  the  greater  hladder- 
wovt  f  Utricularia  mlgaria)  growing  erect  in  the  water.  Aa 
the  leaves  and  stems  of  this  plant  presented  a  cloudy  appear- 
ance, characteristic  of  parasitic  growths,  I  subjected  them  t" 
a  careful  micropcopical  examination,  and  found  that  the 
appearance  alluded  to  was  produced  by  an  abundance  of 
adherent  Diatomacete,  the  species  being,  Epitkrmia  gibba, 
Khrb. ;  Epilhcmia  ventrtcosa,  Kiitz. ;  EpHhrinia  granulala, 
Ehrh. ;  Epithemia  Sorex,  Kiitz. ;  Synedra  capilafa,  Ehrh. ; 
Cociyonrma  lancrolatitm,  Ehrh.  All  were  exceedingly  abun- 
dant, and  it  was  an  interesting  fact  to  observe  that  Epithemia 
gibba  and  E.  rentricosa  were  attached,  by  one  extremity, 
not  by  the  ventral  surface  of  the  frustule,  as  is  the 
case  with  the  other  members  of  the  genus.  E.  gibba  thus 
shows  an  affinity  for  the  genus  Synedra,  being  in  other 
respects  somewhat  aberrant  in  its  characters,  and  by  no 
means  typical  of  its  own  genus. 

Epithemia  tentrinosa,  Kiitz  ,  I  feel  satisfied,  is  a  small  or 
nndevelojied  form  of  E.  gibba,  with  whicli  it  agrees  in  every 
respect  except  in  being  very  much  shorter.  In  the  Walling- 
ton gathering  fnistules  are  ]ilentiful  of  every  size  between 
the  two  fiirms,  and  show  the  gradation  between  them. 
Grunow  has  expressed  his  belief  in  the  identity  of  the 
two.  Witb  this  view  I  fully  concur;  and,  altiinngh  Rahrn- 
horst  believes  them  to  be  widely  different  ('  Enrop,  Diatom.,' 
p.  65),  I  feel  assured  that  E.  ventricosa  should  no  longer 
rank  as  a  sjiecies.  The  two  forms  lire  generally  found  asso- 
ciated in  the  same  localities. 

It  is  a  somewhat  curious  fact  that  immediately  after  self- 
division  in  Epithemia  gibba  the  newly  formed  valve  of  each 
firustulc  is  quite  linear,  and  without  the  gibbous  middle  it 
afterwards  assumes.  Kiitzing  has  delineated  this  peculiarity 
both  in  the  larger  and  smaller  frustule*  l"  Hac.,'  pi.  iv,  22, 
and  pi.  XXX,  9,  b).     E.  gil.ba  is  subject  to  considciable  varia- 
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outline.     I  have  in  mjr  possesion  a  slide  of 
ibe  collection  of  the  late  Professor  Walter  Amott,  with  the 
frustliles  almost  linear,  not  at  all  inflated  in  the  middle,  nor 
at  the  extremities,  but  taperin™  sH^ihtly  from  the  middle  to 
the  gently  rounded  estreniities.     This  is  the  E.  paraUela  of  J 
Gninow;  it  is  a  mere  variety,  however,  and  not  a  distinct  I 
species. 

Rahenhorst  (loc,  cit.)  describes  E.  gihba  as  a  frcsh-wster 
and  marine  (!j  species,  and  E.  rentricota  as  fresh-water  and 
sub-marine.  But  actual  observation  has  cnnvineed  me  that 
It  is  strictly  a  fresh-water  form,  and  parasitic  on  aquatic 
ilants  in  clear  still  water.  That  its  frusmles  should  be 
luiul  in  the  mod  of  tidal  estuaries,  mixed  with  marine  and 
irnt'kisb  water  species,  may  reasonably  be  expected  ;  but  it 
is  never  found  living,  so  far  as  my  observation  goes,  in  salt 
water.  lodeed,  lon^  and  ample  experience  has  satisfied  me 
that  fresh-water  diatomes  are  never  propagated  in  water 
impregnated  with  salt,  as  are  the  tidal  estuaries  of  our  rivers, 
"~  ivcrse  holds  good  with  brackish   water  and  marinaj 

which  are  never  found  in  sprin'^',  lakes,  ponds,  of] 
:re3ms  completely  ffmoveri  from  tidal  impregnation.  1 

The  jelly-looking    flakes   floating  on    the  surface  of  the 
iMme  pond   at  Wallington   were   also   exceedingly  rich   in 
Diatoinacev,    being  composed   of   Phiirosigma    atlenualum, 
"Im.;  Cymhella  EArenbergii ,  Kiitz. ;  Amp  ora  ozalts,  Ktz,; 
'^innularia  Dactylus,  Ehr, ;    Campylodhcua    noricus,  Ehr.  J 
C.  costti/us,  Sm.;    Cijmaloplimra  aolea.  Sm. ;   C.  eUiptica,M 
Irib. ;  and   Surirella   ICymfifnpUura)  plieala,   Ehr.   ('Mi-J 
■OgPO.,'  T.  XV.  A.,  figs.  50,  .51),  very  large  and  fine.     Al 
ure  is  given  in  Pr.  Carpenter's  work  on  the  *  Microscope  *"■ 
this  last  sprcies  (p.  31S,  4ih  e<l.),  copied  from  Ehreuberg.  1 
Tcimens  of  this  form  occur  in  thi-  gathering  in  every  stage<J 
gradation    between    Ehrenbcrg's    figures    and    Professorfl 
Imith's  fif;ure  of  Cymatopleura  Ilibcmica,  which  seems  torn 
lave  been  delineated  and  described  from  smalt  specimens  n 
slightly  contracted  below  the  extremities.     There  can  be  no 
doubt  that  the  two  forms  are  one  and  the  same  speeiw,  which 
ought,   therefore,   to  be   designated    Cymaioplmra  plicata, 
Ehr.     The  cxiremilies  of  this  species  seem  to  be  subject  to 
iConsiderahle  variation,  such  as  is  witnessed  in  different  speci-J 
Isiens  of  C  soli-a,  Sm.,  ami  led  him  lo  constitute  a  new  sptciesfl 
nf  the  apiculate  specimens,  C.  apiculala,  Sm. — a  dis^i^ctioIl^ 
mhicli  ought  never  to  have  been  made.  I  cannot  agree  with  Mr. 
pttnlfs  ('  I'rit,  Inf.,'  p.  793)  and  Rnhenhorsl  ('  Europ.  Diatom.,' 
B,  60)  in  referring  V.  pliratu  to  C  elliptica.      In  none  of  my 
fewn    gaiheriii|;8,    except    from    Wallington    and    the    River 
iCoquet  at  Klyhangh,  have  I  ever  met   with    (.".  plicata.     In  J 


both  those  localities  C.  cfliplicn  also  occurred ;  indeed,  the 
latter  and  C.  solea  are  found  in  most  fresh-water  gatherin<^, 
both  being  exceedingly  common.  If  these  observations, 
tlien,  are  correct,  C.  apict^ata  and  C.  Ilihcrnica  of  Professor 
Smith  must  be  struck  from  the  category  of  species. 

I  would  here  venture  to  suggest  to  those  who  are  investi- 
gating the  diatomaceiie,  the  importance  of  studying  th«m  in 
their  natural  habits,  and  of  obtaining  thera  there  for  exami- 
nation in  the  living  condition.  The  mud  of  tidal  estuariee 
should,  as  much  as  possible,  be  avoided,  it  being  the  receptacle 
for  all  kinds  of  species — Freeh  water  washed  down  from  the 
niouutains,  as  well  as  marine  washed  up  from  the  sea.  The 
leaves  of  aquatic  plants,  especially  if  tiliform,  like  the  Hlad- 
derwort  and  Water  Ranunculus  in  clear  still  water,  should 
always  be  subjected  to  a  microscopical  examination  on  the 
spot,  if  possible ;  if  not,  portions  should  be  brought  home  in 
bottles  filled  with  water.  The  attachment  of  many  of  the 
adherent  species,  such  as  EpUhemia  gibba,  is  exceedingly 
brittle ;  great  care,  therefore,  should  be  exercised  in  drawing 
the  plants  to  which  they  adhere  from  the  water.  The  force 
of  a  strong  wind  on  water  not  too  deep  will  detach  aiid 
scatter  ihcm  floating  about  as  free  individuals — a  circumstance 
which  has  caused  the  real  character  of  many  species  to  bd 
overlooked. 

From  the  pond  at  WalHngton  I  obtained  a  large  supply  of 
adherent  species  by  getting  into  a  boat  and  providing  myself 
with  a  large  wide-mouthed  pickle  bottle,  which  I  filled  with 
water  and  placed  on  one  of  the  seats.  1  then  carefully  cut 
oft'  a  stem  of  the  bladderwort,  drew  it  gently  from  the  water, 
and  holding  it  by  its  lower  extremity  dropped  it  into  the 
bottle,  in  which  it  was  roughly  twisted  al>out  and  gently 
pressed  between  the  fingers  in  withdrawing  it  from  the 
bottle  again.  By  treating  a  succession  of  stems  in  the  same 
manner  the  water  soon  became  quite  thick  and  brown  look- 
ing from  the  immense  quantity  of  Diatomes  collected;  the 
surplus  water  was  easily  got  rid  of  by  allowing  the  bottle 
to  stand  for  awhile ;  the  Oiatomes  soon  settled  down  to  the 
bottom,  and  allowed  the  water  to  be  poured  off.  The  collector 
will  find  this  a  much  more  satisfactory  method  of  gathering 
than  by  poking  amongst  aquatic  weeds  with  a  small  bottle 
attached  to  the  end  of  a  stick. 


NOTKS    AND    CORRESPONDENCE. 


Eesolation  of  Nobert'a  Lines — We  have  to  acknowledge  thel 
neceipt  from  the  United  Slates  Army  MeJieal  Department  of  1 
m  further  series  of  most  beautiful  photographs  of  Nobert:'a 
pines,  in   which   the   nineteenth    band    1ms   been    reaolved 
latisfactorily.     We  shall  be  glad   to   make  these  useful  in 
any  way  to  our  correspondents   who  are  interested  ii 
subject. 

New  Test-object — I  beg  to  describe  to  microscopists  a  new  J 
test  that  I  have  discovered  by  accident.     In  the  locality  of  J 
Dakar  Bango,  a  little  town  near  St.  Louts,  in  Senega,  may  J 
be  found  two  sorts  of  spiders  ;  one,  the  Epeira,  forms  a  cocooa  J 
which  can  be  nearly  as  easily  wound  as  that  of  the  Bombix' 
of  the  mulberry.     The  silk,  of  a  beautifnl  yellow  colour,  has 
the  aspect  of  ordinary  silk,  only  it  is  much  tiner  and  less 
rough.     The  other  spider,  known  in  its  native  country  under 
ihe  name  of  "  the  long  spider,"  also  forms  a  cocoon,  but,  ns  in 
the  first,  the  silk  cannot  be  wound,  for  the  threads  are  not 
only  bound  together  one  with  the  other,  but  they  are  fused 
At  regular  distances  by  means   of   a   viscous  matter  which 
the  spider  secretes  among  its  work.     This  gives  the  cocoon 
great  solidity  and  much  elasticity.     This  cocoon  resembles  a 
band  of  thick  wool ;  nevertheless,  seen  under  the  microscope, 
its  threads  could  never  be  confounded  with  those  of  wool, 
although  in  the  country  they  are  given  this  name.     Here, 
then,  are  the  peculiar  characteristics  of  this  last-mentioned 
substance,  which  is  nothing  but  veritable  silk,  whatever  he 
its  apparent  nature.     It  is  striated  in  the  direction  of  its 
thickness,  exactly  as  muscular   fibres  are.      With  a  small 
power  some  of  the  threads  only  appear  striated,  and  the  others 
are  plain  ;  but  with  a  power  of  600  diameters  strife  may  be 
seen  on  half  those  which  appear  in  the  field  of  the  microscope, . 
A  still  higher  power  is  required  to  define  the  stria;  of  the  1 
remaining  threads.     These  are,  in  fact,  the  threads  of  the  silk  J 
of  the  "  long  spider,"  which  I  beg  to  propose  as  a  new  test  \ 
for  microscopists,  and  1  have  a  cocoon  at  the  disposal  of  those  1 
wishing  for  specimens. — MurcFiET,  Rochefort-sur-Mer. 

Some  Semarks  on  Br.  Donicin's  recent  Paper  on  SifttomaoeB, 
— The  binocular  microscope  resembles  the  stereoscope  only 
in  one  piirticuhir,  namely,  that  it  is  an  optical  instrument 
to  which   both   eyes  are  appHcil.     hi   the   stereoscope  the 
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observer  loolts  through  two  lenses  at  two  photographs  of 
some  solid  body,  or  of  some  landscape  taken  from  eligfatlj 
different  points  of  view,  and  thus  the  same  impression  is  pro- 
duced upon  the  brain  as  when  the  real  object  is  viewed  by 
both  eyes.  The  microscopist  who  uses  a  binocular  instrument 
sees  one  magnifieil  image  of  an  object,  the  rays  proceeding 
from  which  are  so  refracted  by  the  intervening  prism  as  lo 
enter  both  eyes  as  if  direct  from  the  image.  It  is  evident, 
then,  that  these  two  instruments  are  not  similar,  and  thiit 
any  theory  founded  upon  their  similarity  is  false.  The  one 
image  formed  by  an  objective  cannot  by  being  separated  into 
two  acquire  new  relations  to  the  figure  of  the  object.  It  is 
true  that  what  is  (.allied  a  stereoscopic  effect  is  to  a  certain 
extent  produced  hy  the  binocular  instrument.  But  if  two 
common  cartes  de  tisite  of  the  same  person  are  placed  in  a 
stereoscope,  a  stereoscopic  effect  will  he  produced,  and  yet  the 
conditions  required  for  forming  the  pictures  correctly,  namely, 
that  they  should  be  taken  from  two  different  points  of  view, 
have  not  been  sntisfied,  mid  it  therefore  follows  that  the  im- 
pression produced  upon  the  hrain  is  not  accurately  true.  This 
case  is  somewhat  similar  lo  that  of  an  image  of  a  microscopic 
object  viewed  hy  both  eyes  at  the  same  time  with  the  aid  of 
a  prism.  It  is  quite  possible  that  the  effect  of  the  binocular 
would  be  to  exaggerate  the  deviations  in  altitude  on  the  sur- 
face of  an  object.  Dr.  Uonkin's  remarks  in  his  late  paper 
go  to  estahlish  the  truth  of  these  views.  He  says,  '  Mic. 
Journ.,'  New  Series  No.  xxxv,  p.  289:— "Mr.  Ralfs, 
too,  whose  accuracy  as  an  observer  is  sufficiently  well 
known,  says  of  the  genus  Hyalodiscus,  '  Its  flat  disc  will 
distinguish  it  from  Podosira.'  Now,  the  fact  is,  that  the 
valve  of  IlyalodiscuK  subtilis  is  hfmisphcrical  np])roaching 
indeed  lo  conical,  not  a  fiat  dt'ac,  as  it  appears  to  be  under  the 
monocular."  Now.  if  this  were  the  case,  it  must  have  been 
detected  by  the  changes  of  focus  necessary  to  bring  the 
different  lamina  into  distinct  vision  when  using  lenses  of 
high  power  and  larg(?  angular  aperture.  Dr.  Donkin  does 
not  appear  to  have  tried  this,  hut  merely  to  have  taken  for 
granted  that  the  binocular  must  be  right,  and  the  monocular 
wrong.  As  the  effect  of  the  former  depends  on  a  kind  of 
illusion,  some  proof  is  necessary  Ihiit  the  illusion  may  not 
oceasioually  lead  to  delusion.  Dr.  Donkin's  name  is  well 
known  in  connection  with  Diatomacew,  and  he  may  very 
possibly  be  adequate  to  the  arduous  task  which  he  has  under- 
taken of  issuing  a  new  classification  of  these  interesting 
forms,  but  it  is  lo  be  hoped  that  he  will  not  be  guided  in  his 
work  hy  observations  taken  with  a  binocular  instrui 
F.  G.  Stokes,  M.A. 


IVhal  ia  Microscopical  Science  ?^ 


Some  of"  ■ 


r  friends  ha\ 


iially  asked,  not  wiihouu 


3  occasional  _ 

the  faint  sliadow  of  a  sneerj  "  What  is  microscopi 

Others  have  limited  it  for  us  to  knowledge  of  Ihiiigs  pret^l 

when  placed  beneath  a  magnifying  power  ;  and  many  have^ 

declared  that,  at  any  rate,  it  is  not  a  sufficient  basis  on  which  ' 

I  to  rear  a  scientific  journal.     The  history  of  our  own  periodi- 

[i  cal  is  sufficient  to  give  a  practical  denial  to  the  last  opinion. 

"We  would  not  pretend  for  one  moment  that  microscopical 

science  chould  nave  a  place   in   Conite's  '  Classification  < '"" 

Sciences' ;  nor  do  we  suppose  that  it  can  be  regtftded  as 

philosophical    division  of   knowledge    at  all.      Such  a  con<i 

sideration   is,   indeed,   of  very  little  import  in  the  actual  ' 

affairs  of  literature  or  science.     The  particular  branches  of 

I  study  to  which  wc  find  individuals  devoting  their  lives  do 

I  not,  by  any  means,  uidicate  divisions  of  science  which  would 

'  he  recognised  as  legitimate  by  any  philosopher ;  nor  does 

L  microscopical  science  claim  to  be  more  than  such  a  branch, 

t  furnishing  us  wdth  a  term  of  emuient  practical  utiHty.     By 

microscopical  science  we  understand  the  knowledge  gained 

by  intelligent  use  of  the  microscoiie  m  the  investigation  of 

various  forms  and  structures,  whether  animal,  vegetal,   or 

mineral.     It  is  undeniable  that  there  is  a  certain  range  of 

subjects  in  which  all  who  know  that  glorious  instrument  feel 

an  interest.     Those  who  have  once  enjoyed  the  gift  of  a  new 

sight  do  not  readily  lay  it  by,  but  advance  in  the  use  of  their 

new  power,  and  apply  it  to  the  many  and  various  things 

within  reach.     The  anatomist  who  has  been  tempted  to  seek 

the  aid  of  the  microscope  in  his  investigations  of  human 

structure   does  not  lay  it  down  content  with  the  study  of 

microscopic  anatomy,  but  soon  finds  himself  deeply  engaged 

in   tracing  the  many  forms  of  minute   life  which  arc   to  be 

^  found  so  abundantly  by  aid  of  the  instrument.     We  could 

t  -name  many  a  distinguished  man  who  has  thus  devoted  him*  ] 

■Molecular  and   Mieroscojiifal   Science.'     Bj  M»rj  Soinprville. 
[   yith.     IiondoD  :  Murriij. 
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Btlf,  noi  only  lo  minute  anatomy,  but  also  to  minute  zoology 
and  botany— in  fact^  to  microscopical  science.  It  is  ibe  in- 
strument wliich  has  directed  the  course  of  these  men's  study, 
which  has  charmed  them,  and  led  them  on  from  field  lo 
field,  which  has  made  them  pathologists,  anatomists,  zoolo- 
gists, and  botanists  at  the  same  time.  Is  not  then  this  great 
power — the  microscope — a  fair  st^uidard  to  have  raised  ?  Wc 
feel  Hure  that  now,  as  heretofore,  microscopical  science  basils 
ever  increasing  army  of  enthusiasts,  and  that  to  a  large  body 
of  educated  men  the  chronicle  of  the  daily  conquests  made 
through  the  microscope,  whether  belonging  strictly  to  this 
or  ibat  domain  of  knowledge,  must  have  a  tme  and  deep 
interest. 

Microscopical  science  assuredly  includes  many  subject* 
which  require  that  some  attempts  at  grouping  them  should 
be  made,  and  we  offer  the  following  as  a  useful  division : 

A.  Subject-matters. 

1.  Histology — Animal,  vegetal,  and  mineral. 

2.  Embryology — Animal  and  vegetal. 

8.  Microzoology,  microphytology,  micromincralogy, 
4.  Cell- diagnosis  and  minute  characteristics  of  plants, 
animals,  and  minerals. 

B.  Forenaic  and  technical  applications, 
c.  Tlte  inslrumeitl. 

1.  Essential  apparatus. 

2.  Accessory  apparatus. 

Histology — ns  it  is  generally  understood. — Human  histo- 
logy is  undoubtedly  the  most  important  department  oJ 
Microscopical  science,  from  a  practical  point  of  view.  Great 
results  have  beeu  achieved  already,  and  still  greater  are  to  be 
looked  for.  Long  and  patient  as  have  been  the  observations 
of  both  foreign  and  British  workers  there  is  still  much  con- 
fusion, much  contradiction,  much  ignorance  to  be  accounted 
for  and  corrected,  in  the  results  announced  from  various 
sources.  Form  has  been  studied  to  the  neglect  of  substance, 
and  it  is  from  the  prosecution  of  chemical  researches  on  the 
tissues,  aided  by  the  microscope,  that  we  may  hope  for  the 
most  important  additions  lo  knowledge.  The  nature  of  the 
cell,  the  existence  of  contractile  vacuoles  and  canals,  dechired 
by  Balbiani  to  be  present  in  some  cells,  the  simjiler  structure 
of  others,  the  existence  of  structureless  protoplasm  in  the 
human  body,  the  physical  properties  and  origin  of  cells,  re- 
quire renewed  investigation  and  the  application  of  improved 
methods  of  research.     The  action  of  cells  in  rt'lation  to  the 
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raatioii  of  intercellular  eubstaiici',  the  question  of  *'con- 
KTBion"  as  af^inst  "excretion,"  is  of  the  highest  interest, 
Itid  remains  for  further  discuasion.     Our  ^eat  ohaerver  in 
_[his  country,   Dr.   Lionel  Beale,  has  enunciated  views  on 
these  subjects  which  deserve  the  most  careful  study  of  his 
fellow-countrymen.     Wc  arc   too  apt   in   England   to  over- 
estimate what   comes   from    Germany,  and    some    advanced 
philosophers    are   unwillin)?   to   accept  the   teachinga   of  a 
believer  in  "  a  vital  principle."     Such  matters  as  the  latter 
ought  not  to  influence  the  judgment  as  lo  fads ,-  aud  as  to 
the  former,  a  distinguished  naturalist  from  Leipzig  not  long 
|jBince  toid  the  writer  that  Englishmen  believed  too  much  in 
German    work,    and    were    ridiculed    in    Germany  on    that 
We  ought  not  to  mistake  quantity   for  quality. 
'  "WTiere  so  much  is  done  aome  will  necessarily  be  good  ;  but 
one  has  only  to  read  the  contradictory  statements  of  eminent 
men,  such  as  Kubne,  Kolliker,  Brucke,  and  others,  on  such 
matters  as  nerve -termination,  to  feel  convinced  that  the  work 
done  is  not  all  sound.     The  system,  too,  which  prevails  in 
Germany  of  students  working  out  some  detail  for  their  pro- 
fessor, and  enuncialing  his  viewa  far  aud  wide  on  the  most 
r-tzivial  matters,  tends  greatly  to  the  glorification  of  German 
*  istologists,   and   the   appropriation   of  the  observations  of 
ther  men  by  the  process — "A  has  suggested  this,  and  I 
(confirm  himj"  "  A  and  I  have  shown  this  ;"  with  finally,  on 
the  third  occasion  of  reference,  or  in  a  third  edition  of  some 
work,  "  /have  shown  this" — a  process  not  unknown  to  one 
distinguished  German  writer  at  least — is  a  method  of  gaining 
_ia.  great  reputation  which  is  in  use.    The  gradual  hut  certain 
riumph  of  true  views,  and  the  inevitable,  though  sometimes 
■rdy,  justice  which  will  be  done  to  their  originators, must  con- 
lole  ua  sometimes  for  present  misapprehension,  Wc  point  with 
satisfaction  to  the  history  of  llie  discussion  as  to  the  termina- 
tion of  the  nerve  in  muscle,  exhibiting  as  it  does  the  gradual 
acceptance  of  facta  carefully  and  quietly,  and,  without  doubt, 
^P^iriginally  worked  out  by  Dr.  Beale.     In  a  recent  publica- 
^Edon  Dr.  Maddux  has  very  fully  confirmed  some  of  Dr.  Bcalc's 
^Observations;  hut  it  is  in  the  lectures^  and  demonstrations 
|3atety  given  by  Dr.  Beale  in  the  University  of  Oxford  that 
the  latest  exposition  of  his  views  will  be  found. 

It  is  worth  noting  here  that  the  structure  of  the  tactile 
corpuscle,  as  lately  described  by  Professor  Rouget,  of  Moiit- 
— ijiellier,  was  long  since  indicated  by  Dr.  Beale  in  one  of  his 
numerous  papers 

The  histology  of  the  lower  aikimals,  especially  of  the  in- 
'  Sec  Keport  in  the  '  .Med.  Timei  and  Unzeltc' 
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vertebrate  groups,  has  bet'ii  very  little  stuilied  ul  all  by 
observers  in  this  country.  Most  earnestly  do  we  cuuimena 
this  study  to  those  of  our  readers  who  wish  to  luaki-  their 
microscopes  useful  ia  the  cause  of  science.  J*ranz  Ijeydig,  of 
Tubingen,  has  devoted  more  altealiun  than  any  other  obstTver 
til  comparative  histology ;  and  his  valuabk*  '  Lehrbuch," 
filled  with  excellent  woodi-uts,  is  the  beil  guide  a  student  can 
have  in  this  subject.'  Insects,  molluscs,  worms,  all  furnish 
subjects  of  study  most  important  in  their  bearing  on  the 
histology  of  man  and  the  vertebrata. 

The  histology  of  minerals  may  appear  to  some  persons  o 
curious  association  of  terms.  Hut,  assuredly,  the  complex 
substance  of  a  mineral  may  be  spoken  of  as  a  "  web "; 
and  the  far-known  researches  of  Sorby  on  the  glass- cavities 
of  crystals,  and  otlier  matters  relating  to  their  urigiu  and 
Structure,  lay  the  foundations  of  a  mineral  histology. 

The  Embryology  of  plants  and  animals  form  a  distinct  and 
perhaps  the  most  important  branch  of  microscopical  science 
in  relation  to  all  other  knowledge,  for  without  the  microscope 
our  knowledge  of  embryology  would  be  nil,  and  without 
embryology  we  may  fairly  doubt  if  ever  that  grand  doctrine 
of  evolution  which  Herbert  Spencer  has  taught  would  have 
been  developed  and  laid  its  hold  on  men's  minds.  In  this 
country  there  is  great  want  of  a  knowledge  of  cnjbrjolwty 
in  general.  In  no  manual  or  book  of  any  kind  in  tlie 
English  tongue  is  the  development  of  invertebrates  and  of 
vertebrates  treated  in  detail ;  so  that  the  student  who  would 
desire  to  aid  in  the  solution  of  the  many  problems  of  the 
early  development  of  Arthropods  or  Molluscs  finds  it  difficult 
tu  gain  a  starting-paint.  The  memoirs  of  Dr.  Kdouard 
Van  Beiieden  and  of  Dr.  Emilc  Bessela  —  the  former  of 
whom  studies  the  formation  of  the  blastoderm,  the  latter 
its  subsequent  changes — will  bo  found  of  great  value.  Dr. 
Van  Benedeu  has  studied  the  early  changes  of  the  ovum  in 
all  classes  of  animals,  ami  is  now  about  to  publish  his  re- 
sults. The  memoirs  of  Mecznikow  on  the  development  of 
Hemiplera  and  other  insects  are  of  the  greatest  value,  but 
are  not  so  accessible  to  English  readers  as  French  publicn- 
tions,  A  volume  on  "  Development,"  from  the  pen  of  Dr. 
Michael  Foster,  of  University  College,  has  long  been  looked 
for,  and  may  be  expected  to  contain  a  well-considered  account 
of  the  embryology  of  all  animals  as  far  as  the  latest  researches 
have  gone. 

By  Microzooloytf,  Microphytulogy ,    and  Micromineralogy 

in  our  list  above  we  mean  tie  study  of  minute  organisms  or 

■  A  French  transl&liuii  of  tlie  work  is  publislied  b;  Biulliirr, 
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TOinute  crystals,  lathcr  than  the  Htmly  of  urgaiiisiuH  or 
minerala  minutely.  It  is  diflicidt  to  draw  the  line  round 
"  microscopic  oi^nisms,"  aud  exclude  thia,  and  include 
another  group ;  but  it  is  not  nect^ssary  to  do  so.  The  Pro- 
tozoa and  the  smaller  Cryptogamia  undoubtedly  i'orm  the 
nucleus,  and  we  may  add  the  Rotifera,  many  Woims,  and 
many  Crustacea,  The  papers  of  Ernst  Haeckei,  of  Jena, 
one  of  which  we  publish  herein,  should  give  a  new  impulse 
to  the  study  of  minute  forms  of  life.  The  determination  of 
Bathybius'  by  Professor  Huxley  must  lead  to  further  obser- 
vations of  a  similar  kind,  and  wc  may  hope  to  find  these 
structureless  protoplasmic  mas!«es  in  many  and  widely  different 
situations.  One  very  important  and  pleasant  result  to 
which  they  tend  is  the  shelving  of  the  reiterated  doctrines  of 
the  old  school  of  helerogeuisis.  These  persons  have  pur- 
sued the  course  of  science  with  great  pertinacity,  always 
declaring  that  they  could  prove  the  spontaneous  formation  of 
the  lowest  organisms  known  to  science,  whatever  they  might 
be  at  the  particular  tune.  At  one  time  it  was  maggots,  then 
the  vinegar  eel,  then  ciliated  Infusoria,  and,  lastly,  Bacteria, 
which  the  successive  generations  of  these  headlong  philo- 
sophers adopted  as  "  spontaneous  "  productions.  A  thought- 
ful man,  disposed  to  believe  in  the  possibility  of  the  produc- 
tion of  living  from  mineral  matter  without  the  intervention 
vi  previously  organized  matter,  is  driven  in  to  holding  his 
tongue  in  the  presence  of  these  enthusiastic  experimenters, 
lest  he  should  be  supposed  to  believe  in  their  untenable 
dogmas.  Whilst  wc  could  not  believe  in  the  production  of 
such  definitely -formed  organisms  as  Bacteria  aiid  Vibriones 
by  a  great  bound  from  mineral  to  vegetable— a  method  of 
progression  which  the  oldest  philosophers  denied  to  nature — 
we  can  conceive  that  by  very  gradual  steps  the  mineial  matter 
may  become  like  that  which  we  call  organic,  and  finally 
become  organized  and  of  definite  form.  Bathybius  helps  us 
a  step  or  two  downwards  in  the  mineral  direction — so  far, 
that  the  experimental  heteri^enista  must  now  form  slimy 
sheets  of  protoplasm  in  their  decoctions  and  hermetically- 
closed  reservoirs,  or  must  explain  how  it  is  that  "sponta- 
neous generation,"  as  they  beUeve  it,  starts  high  up  in  the 
scale  of  life. 

Tlie  parasitic  or  fungus  origin  of  many  diseases  belongs  to 
this  branch  of  microscopical  science,  and  we  may  here  call 
attention  to  Professor  Hallier's  views  elsewhere  noticed  more 
fully  in  this  Journal.  It  appears,  from  the  report  of  a  com- 
mission sent  to  visit  the  professor  at  Jena,  that  the  power 
'  See  his  papr  in  tbe  October  number,  1S6S. 
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he  used  in  studying  hU  paraNilcs  cliararlcristic  oacii  w  !<• 
disease  magnified  only  250  diameter?,  and  that  the  mt'iliod^ 
of  isolation  were  incomplete.  But  he  was  a  German,  anti 
so  the  English  believed  in  him  at  first.  The  Rev.  M.  J. 
Berkeley,  who  is  probably  a  Bounder  observer,  but  who  hai 
not  caused  so  much  '  sensation'  as  Hallier,  also  studied  the 
subject  of  the  fungoid  origin  of  disease,  and  in  his  address  «t 
Norwich'  he  expressed  the  opinion,  based  on  his  great  know- 
ledge, that  Hallier  had  gone  farther  than  the  facts  warranted, 
and  was  simply  wrong.  Most  people  are  swinging  back  (like 
the  pendulnm)  to  this  opinion,  although  we  hear  occasionally 
of  remarkable  confirmations  of  Hauler's  riews  from  America 
and  elsewhere. 

CnU-diagnosU  in  plants  has  yci  to  be  made  of  its  fiiU  %'alue. 
Professor  Gulliver  has  studied  the  Raphides  in  many,  and 
shown  how  fer  ihey  furnish  characters.  He  has  lately  written 
on  pollen- grains,  but  more  remains  to  be  done,  especially  as 
to  hairs,  pollen-grains,  and  starch-granules,  which  mav  fur- 
nish important  systematic  characters.  In  animals,  minute 
points  of  structure  have  been  used  by  the  t^ystematist  with 
advantage,  and  may  he  still  more  so.  The  sette  of  Annelids, 
requiring  a  good  quarter  for  their  proper  discrimination,  so 
delicate  are  their  forms,  characterise  genera  and  species  ;  the 
odontopbore  of  eephalons  Molluscs,  the  shell  structure  of 
Brachiopods,  the  blood-corpuscles  of  the  Vertcbrala,  are 
examples  of  structures  which  furnish  important  diagnostic 
characters  when  studied  with  the  microscope.  It  is  obvious 
that  this  use  of  the  microscope  has  a  very  difiereni  aspect  to 
that  of  histology.  The  systematist  is  not  an  anatomist,  and 
looks  at  the  differentia  of  structure  rather  than  the  relations 
and  resemblances. 

Of  the  Forenmc  and  Technical  aspects  of  microscopical 
science  we  have  not  now  space  to  speak. 

With  regard  to  the  instrument,  we  would  most  stron^y 
urge  tbe  importance  of  British  microscopists  fully  under- 
standing and  appreciating  the  powers  and  value  of  the  instru- 
ments used  in  otner  countries.  We  mean  especially  as  to  the 
objectives.  Colonel  Woodward,  of  the  I'nited  States  Army 
Medical  Department,  has  done  great  service  for  us  by  com- 
paring many  powers  in  resolving  Nobert's  lines  ;  but  other 
tests  of  efficacy  besides  resolution  of  lines  should  be  applied 
if  possible.  If  Nachet's  immersion  lenses  are  better,  or  as 
good,  as  the  best  of  our  long-boasted  English  glasses,  let  m 
know  it  and  buy  them,  since  they  cost  about  half  the  price 

■  See  this  Joumil.  October.  I8DS. 
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_  lid  for  tlie  iattt-r  ;  but  wc  kIiquIJ  iiiat  hv  wpU  assured  of  the 
Comparative  utility  of  the  glasses. 

The  invention  of  instruments  for  bringing  physical  agents, 
nich  as  lieat,  light,  and  electricity,  to  bear  upon  objects 
whilst  under  observation  in  the  microscope  is  a  subject  which 
deserves  tlie  greatest  attention.  The  polariscope,  the  Sorby 
spectroscope,  Stricke's  gas-current,  hot-pIaf«s,  and  such 
apparatus,  together  with  judicious  and  educated  use  of 
chemical  reagents,  multiply  the  power  of  the  microscope  as 
a  means  of  gaining  knowledge  as  to  the  form,  composition, 
and  meaning  of  structure,  a  hundred  or  even  a  thousand 
fold.  It  is  in  this  direction  that  histology  muBl  advance,  and 
hence  the  importance  of  such  apparatus  as  the  above  named, 
which  is  rarely  seen  with  English  microscopes.  The  study 
of  ihc  action  of  physical  agents  on  living  tissue,  on  proto- 
^[asro,  &C.J  is  almost  unknown  in  this  country.  Would  not 
pie  Royal  Microscopical  Society  do  well  to  acquire  all  such 
ice  CBSoryap  para  tus  for  examination  and  study  by  the  Fel- 
*low8?  The  surplus  money  of  the  charter  fund  would  be 
much  better  spent  in  acquiring  foreign  objectives  and  little- 
known  apparatus  than  in  the  purchase  of  second-rate,  or 
even  first-rate  books,  which  can  be  seen  at  any  library.  . 

We  must  now  turn  to  Mrs.  Somerville's  book,  which  it  was 
really  difficidt  to  do  before,  for  though  we  hoped  to  gain  some 
notions  on  the  subject  of  microscopical  science  from  the  peru- 
sal of  the  volume  and  a  half  devoted  to  it,  we  have  not  done 
80.     In  the  first  place,  let  us  at  once  say  that  the  book  is  a 
very  pretty  one,  ivith  some  nice  plates  of  Radiolaria  in  blue 
and  white,  and  many  woodcuts,  which  are  good,  but  not  new. 
^ulie  first  part,  which  relates  to  chemistry,  heat,  the  spectrum, 
^B^.,  is  very  readable,  true,  and  appropriately  named,  corre- 
^Rponding,  as  we  suppose  it  does,  to  the  part  of  the  title 
"Molecular."     But  where  is  the  appropriateness  in  calling 
what  follows  "  Microscopical  Science"  ? 

Mrs.  Somerville  gives  a  good   but  entirely  second-hand 

account  of  the  lower  plants,  with  a  few  introductory  remarks 

^nn  cell-structiire.     The  whole  of  the  second  volume  is  oc- 

^Bupied  with  similar  abstracted  accounts  of  invertebrate  ani- 

^Rtus — a  large  share  of  space   being   devoted  to   Radiolaria, 

"which  are  described  after  Haeckel — whence  we  suppose  the 

justification  of  the  term  '  Microscopical  science,' 

We  are  sorry  that  Mrs.  Somerville  has  written  this  book, 

or  rather  that  part  of  it  relating  to  organic  beings.     She  is 

Ls  attained  a  great  name  by  her  acquaintance 

.  but  it  is  evident  that  she  does  not  comprehend 

iology  as  well  as  we  Imlicve  she  dues  other  departments  of 
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science;  and  though  her  bonk  is  pretty,  it  cannoi~ 
garded  as  in  any  way  authoritative.  It  is,  however,  viutly 
superior  to  Mr.  Jabez  Hogg's  treatise  on  the  microscope  in 
ftU  that  relalpB  to  zoology,  and  may,  we  hope,  take  the  place 
of  that  very  inaccurate  production.  We  can  best  illustrate  the 
ctiriouB  naiveti  exhibited  by  the  venerable  authoress  in  a 
quotation.  "  Numerous  instances,"  she  says,  "  of  microsco- 
pic structure  may  be  found  in  the  vertebrate  series  of  marine 
animaU,  but  the  field  is  too  extensive  for  the  author  to 
venture  upon."  True,  Mrs.  SomerviUe,  numerous,  very 
numerous,  instances  may  be  found,  and  certainly  the  field 
is  rather  a  large  one.  "  The  life  history  of  the  lower  classes," 
adds  the  authoress,  a  few  lines  farther  on,  "  of  both  kingdoms 
has  been  a  triumph  of  microscopical  science." 

We  commend  these  volumes  to  the  reader  in  spite  of  the 
defects  mentioned  ;  not  their  least  attraction  being  that  thry 
are  from  the  pen  of  the  authoress  of  the  "  Connection  of  tlie 
Physical  Sciences." 
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SigttHogj.     Glands, — -7%e    Structure    of   the    Pancreas. 
M.    Gianuzzi,    in    a   paper  communicated   to  the   French 
Academy,  states  that  the  excretory  ducts  of  the  pancreas  are 
lined  with  a  very  delicate  epithelium.     Their  finer  ramifica- 
tions form  a  network  devoid  of  epithelium,  which  encloses 
the  pancreatic  cells  in  its  meshes,  and  may  he  compared  to 
the  biliary  network  of  Hering.     The  injections  hy  which  the 
structure  of  the  pancreas  were  determined  hy  M,  Gianuzzi 
were  made  hy  the  pressure  apparatus  of  Ludwig. 
L     The  Cmneclive  Tisme  of  Glands.     By  Franz  Boll.     One 
BSate.     Schultze's  Archie.     Bd.  V,  prt.  3. 
W    On  the  Alteration  of  Tissues  in   the  Inflamed  Liver     By 
Dr.  And  v,  Huttenbreuner.     One  plate.     Ibid. 

Nebve. — Studies  on  the  Structure  of  the  Cerebral  Cortical 
Substance.  By  Dr.  Rudolf  Arndt.  Third  part.  One  plate. 
Schtdtze's  Archiv.     Bd.  V ;  prt.  3. 

The  Axis-cylinder-prolongation  of  the  Nerce-cells  in  the 
Cerebellum  of  the  Calf.  By  Dr.  A.  Koschennikoff,  of 
Moscow.     Ibid. 

The  Axis-cylinder-prolongation  of  Nerve-cella  in  the 
Cerebral  Cortical  Substance.  By  Dr.  A.  Koschennikofl". 
Bid. 

Blood. —  The  Cause  of  the  Formation  of  the  Rouleaux  of 
Blood  Corpuscles.  By  Dr.  Norris,  of  Birmingham.  Proc. 
Royal  Soc,  June,  1869.  By  ingenious  experiments  Dr. 
Norris  shows  the  cause  of  the  curious  agglomeration  to  he 
due  to  the  fact  that  the  substance  of  the  corpuscle  is  not 
miscihie  with  water.  Gelatine  discs  wetted  and  sunk  in 
paraffin  completely  imitated  the  action  of  the  corpuscles. 

Teoument. — On  Cuticular  Growths  and  the  Comification 
of  Epithelial  Cells  in  the  Vertebrata.  By  Franz  E.  Schulze. 
Schultze's  Archil}.     Bd.  V  ;  prt.  3.     Two  plates. 

Muscle. — Histological  Researches  on  the  Loicer  Animals. 
Koll.  and  Sieb.  Zeitsckrift.  1869,  prt.  2.  By  Dr.  Fritz 
Ratzel,  of  Carlsrhue.  Two  plates.  This  first  instalment  of 
a  series  of  papers  treats  of  the  muscular  tissue  of  tlie 
piigochoeta. 


Another  Word  on  the  Muscles  of  Nemalodet.  By  Anton 
Schneider.      Koll.  md  Sieb.  Zeilsckrift,  prt.  2.      1869. 

General. —  The  Histology  of  iheCceeilia.  ByFRANzLEYDni. 
Kiill.  w.  Sieb.  Zeitsckrifi,  xviii,  p.  575,  iioticed  in  the  Archittf 
Suisse,  No,  139. — The  little  group  of  CopciUe  offers  so  many 
remarkable  pecuUarilies  in  its  zoolog;icRl  aspects  that  the 
esscntiully  histological  treatise  of  Dr.  Leydig  deserves  great 
attention.  His  researches  were  conducted  on  two  species, 
the  Citcilia  lambricoidea,  Uand.,  and  the  CceciUa  {Siphonops) 
atmulata,  Mikan.  The  structure  of  the  integuments  of  the 
Ca«ilisr,  excepting  the  scales  existing  in  some  species,  agrees 
with  that  of  Batrachians  in  general.  The  nature  of  the 
epiflermis  was,  it  is  true,  long  niisa]iprehended.  Led  by 
Mikan,  many  authors  saw  in  it  nothing  but  a  mucosity 
secreted  by  the  cutaneous  pores,  or  even  by  the  anus. 

This  error  recurs  even  in  the  beautiful  work  of  Johannes 
Miiller  on  the  anatomy  of  Amphibia.  Rathke  was  the  first 
to  recognise  in  the  supposed  mucosity  a  true  epidermis.  Dr. 
Leydig  now  finds  the  epidermis  to  be  covered  in  by  a  distinct 
homogeneous  cuticle,  and  it  is  retiected  into  the  numerous 
excretory  canals  of  the  cutaneous  glands.  The  scales  first 
discovered  by  Schneider  have  hc^en  much  discussed  by  natu- 
ralists, the  more  so  because  they  are  entirely  absent  in  all 
other  living  Batrachians.     One  species,  C.  amiulata,  is  com- 

Siletely  devoid  of  scales.  The  histological  study  of  CacUia 
umbricoidalis  (sic)  has  proved  to  Dr.Leydig  that  the  deep  layer 
of  the  scale  is  formed  by  a  solid,  stratified  connective  tissue, 
filled  with  stellate  cells.  Its  superior  surface  is  ornamented 
with  brilliant  corpuscles,  disposed  jn  rather  irregular  con- 
centric ranges.  M.  Mayer  calls  them  globules,  M.  Maiidl 
cellules ;  they  are,  in  reality,  calcareous  concretions. 

The  skin  of  the  Cwcilise  presents  a  laminated  structure, 
already  mentioned  by  many  authors.  This  structure  is  due 
to  numerous  cutaneous  folds,  in  the  thickness  of  which  are 
lodged  the  glands.  The  scales  are  placed  between  these 
lamina;.  They  are  not  by  any  means  free,  but  are  attached 
to  the  coriuin  by  a  dehcate  connective  tissue. 

Tiie  eyes  of  the  CiEciliie  are  deserving  of  special  attention 
on  account  of  their  rudimentary  condition.  The  Cceciliit 
annuhtia,  although  living  at  a  depth  of  several  feet  in  the 
mud  of  marshes,  has,  nevertheless,  very  small  ocular  bulbs. 
These  bulbs  correspond  to  a  transparent  place  in  the  skiu, 
and  present  all  the  eHsential  parts  of  a  normal  eye.  The 
crystalline  lens,  however,  retains  its  embryonic  character ;  in 
fact,  it  is  formed,  not  of  fibres  properly  so  called,  but  of  cells, 
some  rounded,  some   elongated    into  tulies.     The  muscles  of 
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ihe  eye,  to  the  number  of  four,  urc  attached  to  the  sclerotic.  I 
The   Harderiau   gland  is  relatively  very  large.      Although  I 
zoologists  are  right  iu  attributiug  to  Ccecilta  atmulata  the  I 
uharacter  ocuU  minuti ;  they  go  too  far  when  they  say  of  ' 
C  lumbricodea  "  ocuiinulli."     They  ought  to  be  content  with 
saying   ocuH  minutlssimi.      The  eyes  aie,  in  fact,  always 
present,  although  extremely  reduced  in  size.     No  crystalline 
is  present  iu  this  case,  and  the  gland  of  Harder  is  enormous, 
It  is  the  same  in  the  blind  serpents,  Typhlops,  where  Du-   , 
vernoy  has  ilescribed  a  lachrymal  gland  six  times  as  big  as  the   | 
ocular  bulb. 

Dr.  Leydig  has  paid  special  attention  to  the  singular  organ 
mentioned  by  authors  sometimes  as  the  "  false  nostril,"  some- 
times as  the  "  lacbrymal  cavity."  By  this  is  understood  a 
cutaneous  pore  conducting  into  a  canal  which  is  directed 
obliquely  towards  the  eye.  Joh.  Miitler  recognised  in  the  . 
interior  of  this  canal,  in  different  species,  a  tentacle,  or  tongue-  I 
shaped  papilla. 

Leydig  confirms  the  existence   of  this  organ ;   he  finds, 
moreover,  that  from  the  wall  of  the  cavity  in  C,  atmulata 
two  tubes  take  their  origin,  joined   one  to  the  other,  and 
which  one  might  at  first  mistake  for  vessels.     Their  walls 
have  no  muscular  fibres,  but  are  composed  entirely  of  very    , 
fine  fibres  of  connective  tissue.     These  two  tubes  reunite  at   I 
the  opposite  extremity,  forming  a  loop.     An  analogous  organ 
exists  in  the  Ceecilia  lumhricoidea.     The  functions  of  this 
apparatus  are  quite  obscure.     One  might  suggest  that  we  have 
here  an  oi^an  of  special  sense,  comparable  to  the  "  mucous 
caual  "  of  fishes  ;  but   the  essential  character  of  an  organ  of 
sense — viz,   a  peripheral    nervous   structure — appears  to  be    . 
wanting.  J 

The  CaK!iliED  present    points  of  affinity  with  fishes  and 
with  scaly  reptiles,  though  essentially  amphibious.     They 
are  the  remains  of  a  group  of  Amphibia,  formerly  richly  de- 
veloped, which  must  have  branched  off  from  the  fishes  wiih 
the  Amphibia  in  the  carboniferous  epoch  (Archegosaurus), 
The  affinity  of  the  Ciccilia!  with  fishes  is  seen  in  the  structure   , 
of  the  bodies  of  the  vertehrte,  in  the  nature  of  the  scales,  and   I 
their  disposition  in  cutaneous  pouches.     The  kidneys,  too,  I 
of  these  animals  have  been  compared  to  those  of  fishes.     Dr.    I 
Leydig  does  not  agree  to  lliis  assimilation.     The  kidneys,  he  I 
considers,  have  the  same  structure  as  in  the  other  Amphibiana  | 
— tliey  remind  him  of  the  kidneys  of  the  Ophidiu.     The 
affinity  with  Ophidia  is  carried  out,  not  only  in  general  form, 
but  in  the  dentition  and  in  the  atrophy  of  one  lung. 

The  affinities  with  Amphibia  are  established  by  the  rich 
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nesB  of  tlie  skin  in  glands,  the  structure  of  the  hyotd  tnm, 
the  double  occipit»l  condyle  of  the  skull,  ihe  rudimeiilarv 
ribs,  the  tiranchio:  in  the  young.  Lnchrymal  glands  are  en- 
tirely absent  in  tish,  but  present  in  Coecilise,  The  "false 
nostril"  is  either  bomologouB  with  the  cephalic  fossa  of 
l)|ihidians  or  is  a  special  organ. 

Embryology. — Researches  on  the  Detelopment  of  the  Cha- 
topada.  By  Kdouard  Clapar^de  and  Elias  Meczniknow.  Kol- 
tikif's  mid  Siebold's  Zcitsehrift,  vol,  xix,  prt.  2. — During 
a  residence  at  Naples  in  the  winter  of  1866-67,  the  two  dis- 
tinguished observers  whose  valuable  paper  we  have  before 
ns,  had  an  opportunity  of  studying  the  development  of  msuy 
species  of  Annelids,  and  of  filling  up  some  of  the  many 
Incuiiie  by  wliich  this  subject  is  as  yet  marked.  The  method 
(if  their  researches  was  various,  although  not  new.  By  means 
of  the  towing-net  many  larva;  were  obtained  and  watched  fur 
various  periods  in  their  development.  Masses  of  the  ova,  toge- 
ther with  ihe  mother-worm,  were  also  in  some  cases  obtained 
and  hatched  in  vessels,  whilst  some  species  deposited  their 
ova  which  developed  in  the  aquaria  which  the  oteervers  kept. 
The  authors  do  not  consider  all  the  larva?  which  they  observer! 
as  worthy  of  further  notice ;  they  have  confined  their  illus- 
trations, comprised  in  six  coloured  folding  plates,  to  those  of 
which  they  could  determine  the  species,  or  at  any  rale  the 
genus,  with  certainty.  As  a  general  result  it  appears  that 
the  division  of  Annelid-larva:  into  several  groups — such  as 
has  been  essayed  by  Busch,  Job.  Muller,  and  Claparede  him- 
self— has  but  a  very  subordinate  importance.  The  names 
Atrochse,  Telotrocha!,  Polytrochte,  Mesotrochte,  Nototrocbir, 
(lasirolrochse,  &c,,  indicate  only  transitory  conditions,  and  if 
adi)pte<l  we  should  have  often  to  group  the  larv^  and  the 
adults  in  incongruous  assemblages.  Thus  many  Terebella- 
iarva?  are  true  NototrochsE,  others  develop  hands  and  circles 
of  cilia  ;  whilst  many  larvae  of  Eunicida?  are  really  Polytroch», 
others,  on  the  contrarv,  are  AtrochBc  in  Miiller*s  sense.  This 
dissimilarity  in  the  larva*  of  very  closely  allied  Annelids 
should  excite  no  surprise,  since  the  development  of  bands  of 
riHa,  or  of  continuous  ciliated  tracts  for  locomotive  pur]>oses 
in  these  early  stages  must  depend  on  the  free  or  confinerl 
nature  of  the  life  to  which  the  larva  is  to  submit  during 
development.  Thus  the  Terehella- larva:  of  pelagic  habit  are 
regular  Nototrochte,  whilst  the  larva?  of  other  Terebellte 
never  go  far  from  the  egg  mass,  and  the  cihated  tracts  arc 
proportionately  delicient:  according  to  hitherto  received  prin- 
ciples these  various  Terebella-larvtp  would  1h'  classed  in  very 
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dif^rent  (p-oups,  wliicli  is  sufHcicnt  to  illustrate  the  incor- 
redness  of  the  system. 

The  first  stage  of  development  in  all  Chslopods  appears 
to  be  very  Bimilar,  the  yelk  division  has  as  yet  been  followed 
out  in  all  its  stages  in  but  very  few  species.  Sars  in  Polynoe, 
Milne-^wnrds  in  Protula,  and  Qnatrefagea  in  Sabellaria, 
have  given  ^''^at  ntU'ntion  to  this  matter,  and  the  results 
obtained  hy  MM,  (.laps  rede  and  Mecznikow  accord  very  well 
with  theirs.  In  all  CliH?lopods  tlie  division  of  the  yelk  pro- 
ceeds so  as  to  produce  two  kinds  of  yelk  elements,  which 
differ  chietly  from  one  another  in  ]>oint  of  size  and  con- 
sistency. From  the  commencement  of  the  process  of  division 
this  distinction  takes  its  rise,  for  the  yelk  is  at  the  very  first 
divided  into  two  unequal  portions.  The  smaller  of  these  por- 
tions proceeds  in  its  division  much  more  rapidly  than  the 
larger,  so  that  nt  length  you  get  a  number  of  small  balls  or 
cells  (the  result  of  yelk  division)  enclosing  larger  masses  or 
balls.  The  larger  enclosed  yelk  balls  are  destined  for  the 
fomiation  of  the  digestive  tract ;  the  smaller  peripheral  cells 
serve,  on  the  other  hand,  for  the  development  of  Ihe  body 
walls,  the  muscles,  and  the  nerve  system.  Thus,  in  the 
recognised  language  of  embryology,  we  may  call  the  one 
yelk  mass  the  tegetatice,  the  other  the  animal,  layer.  In 
this  respect  we  have  a  very  welcome  agreement  between  the 
process  of  yelk  division  of  Chietopods  and  Leeches,  the  latter 
having  been  well  established  by  the  concurrent  observations 
of  Grube,  Leuckart,  and  Robin.  With  regard  to  the  so-called 
polar  cells  or  Polkugeln,  the  authors  have  not  much  to  say. 
Their  appearance  seems  to  them  to  be  quite  irregular,  and  in 
many  cases  they  are  entirely  wanting.  The  fate  of  the  ger- 
minal vesicle  is,  the  authors  observe,  a  puzzle  to  them.  In 
many  species  it  seemed  to  disappear  entirely  upon  fertilization, 
and  hy  no  method  could  they  bring  it  again  into  view.  In 
some  species,  tlie  eggs  of  which  became  very  dark  after  ferti-  j 
lization,  there  was  indeed  an  appearance  which  is  peculiar  to  * 
many  Annehds,  and  which  was  noticed  by  Quatrcfages  in 
Sahellaria.  But  by  no  contrivance  or  use  of  reagents  could 
the  authors  succeed  in  bringing  to  view  a  vesicle  among  the 
yelk  granules.  It  isnotcworthy  that  in  thiscase  the  first  masses 
resulting  from  yelk  cleavage  were  equally  devoid  of  nuclei. 

lu  the  unmistakable  approximation  of  the  Chsetopods  to  j 
the  Arthropod -type  the  absence  of  a  ventral  cellular  band  j 
(Keimslreif)  has  been  hitherto  a  very  remarkable  fact,  since  I 
this  structure  is  so  characteristic  for  ArtIiropod»,  The  j 
strangeness  was  increased  by  this,  that  the  presence  of  a  j 
ventral  band  (Hauuh'Sireif)  has  been  well  eelnblishcd  iu  the  J 
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embryos  of  other  worms ;  for  instance,  the  leeches.  Cei- 
iniiily  the  development  of  the  structure  in  questioa  is  so 
different  in  the  two  cases,  as  Leydig  has  rightly  remarked, 
that  one  can  only  trace  out  the  resemblance  with  the  primi- 
tive streak  of  Arthropods  through  the  similarity  of  the 
nietamorphosia.  The  strange  and  uiilooked-fur  thing  con- 
sists in  this,  that  the  primitive  streak  develops  itself  in  tha 
leeclies  on  an  embryo,  which  all  the  while  is  leading  an 
indi^-iduul  life,  whilst  it  is  in  the  other  case  the  still  struc- 
tureless yelk  which  gives  rise  to  this  appearance  as  the  first 
indication  of  embryonal  structure.  That  the  Chstupods 
should  resemble  the  Bdellidie  in  this  respect  is  no  doubt 
new,  but  it  is  scarcely  surprising.  This  fact  first  becamv 
known  to  the  autliors  through  the  observation  of  the  embryos 
of  Oligochffita.  Theae  last  present  a  much  closer  similarity 
with  the  embryos  of  leeches  than  with  the  developing- stages 
of  Polychaita,  a  fact  wliich,  in  view  of  the  many  points  of 
contact  between  Oligocha^ta  and  BdelUdee,  is  not  at  all 
extraordinary. 

In  bU  Polychffit  embryos  the  ventral  band  makes  tts 
appearance  as  a  remarkable  thickening  of  the  so-called 
"animal  layer"  quite  unmistakably.  But  quite  ae  Uttk 
as  in  the  leeches  does  this  occur  in  the  very  first  process  of 
embryo -formation  ;  for  this  thickening  often  develops  itself 
first  when  the  embryo  has  begun  to  lead  a  free  life.  At 
first  it  is  proportionately  inconspicuous,  but  very  rapidly  it 
acquires  thickness.  Much  later  the  ganglia  of  the  ventral 
cord  commence  to  be  differentiated  in  it.  The  remarkable 
thickness  of  the  ventral  side  has  been  already  described,  and 
figured  in  many  embryos  and  larvas,  but  always  without  any 
reference  to  the  ventral  band  of  the  Arthropods  and  Bdellidu;. 
The  difference,  then,  in  the  development  of  Annelids,  accord- 
ing as  there  is  the  presence  or  absence  of  a  so-called  Bauch- 
strcif  (ventral  bandj,  ceases  to  have  any  importance. 

After  the  introductory  remarks,  of  which  we  have  given 
the  substance  above,  MM.  Claparede  and  Mecznikow  pro- 
ceed to  describe  the  larvse  of  Spio  fuUgtnosua,  Clprd, ;  Spio 
Mecznikoicianus,C\'ptA,;  Nerine  CtrraCulua,  Delia  Chiaje; 
Polydora  {Lcucadore,  Johnst.) ;  Telepsavus  Coataruin,  Clpnl. ; 
PhyllochtBtopleruB  sodalin,  Clprd.  ;  Lumbriconereis  tp.  ,• 
Ophryotrochapuerilis,  Clprd.;  Slaurocephaltia  CAiiyV, Clprd.; 
Ifephtfiye  sco/opi'udroidet,  Delia  Chiaje ;  Phyllodoce  sp, ; 
CapiteUa  capttaia,  Fabr. ;  Cirratulus  sp. ;  Audouinia  filiga^, 
Delia  Chiaje ;  Terelella  MeckdlU,  Del.  Ch.  ;  Dast/vhone 
luruilatia,  Del.  Ch. ;  Spirorbis  Pagetistecheri,  Qtrfg. ;  PUeo- 
iaria  miliiaris,  Clprd. 
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On  the  earbj  staffrs  in  the  Deeelopm^if  of  Phyllodoet^ 
maculata.  Hy  W.  C  Mcintosh,  M.D.  Annals  ami  Mmj. 
Nat,  Hist,,  Angust,  1869. — Dr.  Mcintosh  hatched  the  eggs 
of  this  species,  which  ho  kept  in  an  aquarium.  His  observa- 
tions relate  to  the  early  stages  before  any  segmentation  has 
begun  to  manifest  itself,  and  agree  very  well  with  those  ro- 
eordcd  in  the  paper  above  mi  a  species  of  Phyllodoce. 

Microzoology — Rvmarfit  on  Actintkocyatia  cirtdis,  Khbg., 
By  Dr.  Grenather,  of  Wurzburc.  —  This  is  one  of  '  ' 
actinophryoid  Radiolarians  of  winch  Mr.  Archer  has  di 
so  mnch  to  extend  our  knowledge  in  the  pages  of  this  jounii 
Dr.  Grenacher  gives  a  very  excellent  drawing  of  the  species, 
which  he  has  studied  with  great  care,  and  his  description  is 
clear  and  detailed.  He  remarks  very  happily  that,  from  a 
Darwinian  point  of  view,  we  may  consider  these  freshwater 
simpler  forms  of  Radiolaria  as  bearing  the  same  relation  to  the 
more  elaborate,  and  vastly  more  numerous,  marine  forms  of 
the  group,  which  the  Hltle  freshwater  hydra?  bear  to  the  great 
group  of  hydroid  polyps  inhabiting  the  sea. 

The  Anatomy  of  Uie  Bed  Stiff.  By  Leonhard  Landois, 
of  Greifswald.  Koll.  and  Sicb.  Zeitschrift.  Prt.  2  (1869). 
Plates. 

HiBCellaneoiu. — British  Association. — Further  Observa- 
tions on  Dendroidal  Forma  assumed  by  Minerals,  By  Dr. 
Heatoii,  of  Leeds. — The  object  of  this  communication  was  to 
draw  attention  to  the  peculiarities  of  the  dendroidal  forms  de- 
veloped upon  some  purely  mineral  crystals  when  immersed  in  a 
weak  solutionof  silicate  of  soda,  and  tomake  some  additions  to 
the  observations  upon  this  subject  read  at  the  meeting  of  the 
Association  at  Dundee  in  1867,  As  was  then  pointed  out, 
when  crystals  of  sulphate  of  iron,  sulphate  of  copper,  or  some 
other  salts,  but  preferably  sulphate  of  iron,  are  immersed  in 
a  dilute  solution  of  silicate  of  soda,  in  the  course  of  a  few 
hours  branches,  exactly  like  those  of  some  vegetation,  shoot 
perpendicularly  upwards,  being  straighter  in  a  rather  stronger 
solution,  more  contorted,  and  sometimes  distinctly  spiral, 
when  the  solution  is  somewhat  more  dilute;  though  it  is  only 
within  certain  hmiis  of  dilution  that  any  satisfactory  result 
can  be  obtained.  The  trunks  of  these  mineral  vegetations 
occasionally  ramify  and  subdivide,  and  sometimes  two  parallel 
hrunchcs,  after  growing  side  by  side  for  a  time,  will  again 
unite  or  anastomose  with  a  single  trunk.  At  their  base, 
those  developed  on  sulphate  of  iron  may  have  a  diameter  of 
,,'j  inch  ;  as  they  elongate  they  gradually  become  narrower, 
ultimately  terminating  in  fine  needle-Bhajied  extremities, 
Dr.   Heaton   had   stated   at   Dundee  his   opinion   that   the 
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linations  of  branches  still  t/rowing  are,  in  pointed  extremi- 
ties, carried  forwards  as  growth  proi«eds,  necessarily  imply- 
ing (were  this  so)  an  interstitial  mode  of  growth  ;  hut  having 
Bince  made  an  arrangement  by  which  branches  may  be 
microscopically  observed  whilst  in  process  of  growth,  lie  miist 
now  correct  that  statement.  A  growing  branch  has  already 
its  full  diameter,  but  as  it  cloogates,  and  the  power  of  growth 
becomes  enfeebled,  it  gradually  narrows,  and  when  the 
needle-like  point  is  formed  there  is  no  more  elongation.  The 
extremity  of  a  growing  branch,  as  seen  under  the  microscope, 
appears  enveloped  by  a  slight  cloudiness  in  the  liquid,  which 
is  ^adually  lifted  up  so  as  to  precede  the  growing  point; 
and  the  continuous  elongation  of  the  branch  presents  a  very 
carious  appearance.  The  branches  are  delicate  tubes,  having 
thin,  semi-transparent  walls ;  they  collapse  and  fall  in  pieces 
n-hen  taken  out  of  their  native  fluid.  Under  a  high  power 
of  the  microscope  they  present  a  finely  granular  structure, 
but  not  any  trace  of  crystalline  form.  Both  the  silica  of  the 
solution,  and  the  constituents  of  the  crystal  on  which  they 
grow,  enter  into  their  formation.  The  nature  of  the  force 
which  determines  the  assumption  of  a  dendroidal  fonn,  and 
a  tubular  structure  by  these  confessedly  mineral  formations, 
and  their  upright  growth  in  opposilion  to  the  tendencies  of 
gravitation,  is  neither  simple  aggregation  nor  crystallization. 
It  presents  certainly  a  remarkable  resemblance  to  that  by 
which  is  effected  the  growth  of  living  tissues,  under  the 
influence  of  vitality,  upon  which  it  may  serve  to  throw  some 
light.  And,  so  far,  these  structures  seem  to  form  one  slight 
gap  (amongst  others)  in  that  wall  of  demarcation  by  which 
it  has  generally  been  held  that  the  inorganic  mineral  world 
is  absolutely  divided  from  the  world  of  organization  ;  but 
here,  manifestly,  there  is  no  attribute  of  vitality.  In  connec- 
tion with  his  subject,  and  as  bearing  on  it.  Dr.  Heaton  also 
noticed  a  communication  by  Mr.  W.  C.  Roberts  to  the  journal 
of  the  '  Chemical  Society  '  of  last  year,  upon  the  occurrence 
of  organic  forms  in  colloid  silica  as  obtained  by  Graham's 
process  of  dialysis.  These  specimens  have  all  the  appearance 
of  microscopic  fungi,  presenting  radiating  fibres  composed  of 
elongated  cells,  and  bearing  fructification,  having  much 
resemblance  to  some  common  forms  of  mildew. 

Iteport  on  the  Examinntiott  of  Animal  Substances  with 
the  Spectroscofie.  liy  E,  Ray  Lankester. — The  report  first 
dealt  with  the  methods  of  using  the  spectroscope  in  ob- 
serving absorption  spectra.  A  si^cirum  map  of  N^O,  gas, 
containing  nearly  forty  numbered  lines,  had  been  printed  and 
used  by  the  reporter  for  recording  spectra.     The  report  then 
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l^^ealt  with  the  following  subjects : — -Ist.  Distribution  of  HEemo- 

ftobiu  in  the  Animal  Kingdom  ;  2nd.  Some  derivatives  of 
Iiemoglobin ;  Srd.  The  Action  of  Cyanogen  Gas  on  KEemo- 
globin ;  4th.  Chlorocruorin  (the  greenhloodconstituent  of  some 
Annelids) ;  5th.  Chondriochlor,  or  Sponge-chlorophyl  ;  the 
Green  Chlorophyl-like  boily  found  in  the  cortical  substance 
of  Spongilla.  It  was  shown  that  cyanogen  gas-like  carbonic 
oxide  and  nitric  oxide  changes  the  colour  and  spectrum  of  a 
solution  of  blood-clot,  and  renders  the  solution  insensible  to 
the  action  of  reducing  agents.  After  keeping  for  some  hours 
the  solution,  which  has  been  shaken  with  cyanogen  gas, 
becomes  orange-brown,  due  to  the  formation  of  hydrocyanic 
acid,  and  subsequently  of  the  cyanhtematin  of  Hoppe  Seyler. 
Chlorocruorin,  which  has  a  spectrum  very  difTerent  from  that 
of  Ha;mogIobin  or  Erythrocruorin,  was  shown  to  yield  a 
spectrum  by  treatment  with  cyanide  of  potassium  and  sul- 
phide of  ammonium,  identical  with  that  to  be  obtained  in 
the  same  way  from  Haemoglobin.  Thus  the  relationship  of 
the  two  bodies  is  established. 

Spectboscopv.  —  The  Spectrum  of  Diatomin.  By  H. 
Smith.  SUliman's  Journal,  July,  1869. — Mr.  Smith  has 
made  use  of  one  of  the  Sorby-Browning  micro- spectroscopes, 
and  has  examined  the  endochrorae  of  the  diatom  therewith. 
He  says  he  can  "  unhesitatingly  assert  that  the  spectrum  of 
diatomin  is  identical  with  that  of  chlorophyl."  By  his  own 
account  of  the  matter  he  is  wrong  in  so  doing,  for  he  has 
only  obtained  from  diatomin  a  dark  band  in  the  extreme  red, 
which  is  identical  with  one  presented  by  chlorophyl  under 
certain  conditions.  What  is  ordinarily  called  chlorophyl 
gives,  however,  more  than  this  one  band,  and  it  is  not  right 
to  speak  of  spectra  as  "  identical  "  where  only  one  band  is 
found  to  agree  in  the  two.  The  fact  is,  so  little  is  yet  really 
known  of  chlorophyl  spectra,  that  the  terra  chlorophyl  can 
only  be  used  genericaliy  at  present.  No  doubt  diatomin 
belongs  to  Ihis  genus,  hut  the  species  have  yel  to  be  fairly 
discriminated. 
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Dc8i.nf  Michoscopioai,  Club. 
Uth  April.,  1869. 

T)r.  JnHN  Bahkkr  showed  a  gooi]  «xAinple  of  the  new  RbizopoJ 
whicb  Mr.  Archer  hnJ  lately  named  Ueterophrya  Fochii,  behenDg 
it  to  be  the  uiriie  as  that  hrongbt  furward  by  Dr.  Focke,  of  Bremen, 
in  'Siebold  and  K5tliker'i  Juunial.'  Tlie  )ire*pnt  example  weU 
ahowed  the  marginal  ]iiilsating  vatiiioles  of  the  iotenor  sharply' 
defined  region  of  the  body,  a  point  not  dwelt  npon  by  Focke 
(nlway  supposing  this  to  represent  ODe  nnd  the  same  form),  though 
he  had  suepccted  but  had  not  satUfied  hiniBclf  of  tlie  eiistencc 
of  R  contractile  vacuole,  not  mnrginal,  but  immeraed  iu  (he  body- 
Buhstanre. 

Rev,  T.|0.  Stokei  exhibited  speeimeiie  of  Amphitetra*  ornata  from 
'    the  Seyi^hellcs  with  five  poititn,  itDd  of  the  lame  ipeci^a  from  Guano 
with  four  poiuts,  tbuB  proving  that  tliia  it  a  character  of  bat  trivial 
ini  porta  nee. 

Mr.  Crowe  exhibited  na  intereating  exnmpie  of  the  formation  of 
terminal  buda  on  ihe  leaven  of  an  uiiaseertaioed  specie*  of  Uypnnm, 
looking,  at  R  hasty  glnnce,  almost  like  aome  form  of  ColeocfaKtc 
liTiDg  epiphytically  thereon.  k  cloaer  examination,  hoirefer, 
showed  that  those  prothalloid  structures  were  really  prulo ligations 
of  the  mosa-leaves,  and  merely  examples  of  the  very  curious  simple 
vegetative  mode  of  repetition  which  lakes  place  in  these  plants. 

Rev,  Eugene  O'Meara  showed  Surtrella  elegant  from  Longh 
Mome. 

Dr.  Macalister  exhibited  examples  of  a  new  louse  obtained  from 
the  Collared  feccary,  Dicotyhi  torquatita.  This  belonged  to  the 
genus  Gyropus,  and,  (or  comparison's  sake,  its  relative  from  the  Pig 
{H.  Sui$)  was  likewise  shown.  The  following  characters  distiognish 
the  new  form  called  Gyrojius  Dicott/tii .- — Ferruginous  brown  in 
colour;  head  obtuse,  with  prominent  lateral  angles  directed  for- 
Wftrda,  broader  than  long ;  last  joint  of  anteunre  bilobed,  neck  ^  of 
hreadth  of  head  ;  prothorox  hezegooni,  flattened,  separated  from 
mesothorax  by  a  deep  fissure,  me»o-  and  metntborax  not  readily  di». 
Anguished,  but  separated  from  abdomeu  by  a  slight  silicas ;  abdo- 
men serrated  on  margin;  hinder  pair  of  limbs  long,  with  curved 
femur  nud  Irannversely  striated  claw  ;  tibia  with  a  projection  ahoul 

Mr.  Archer,  whilst  exhibiting  a  specimen  of  the  dichotomouslj 


» 


1.31 

branched,  brown,  llnttpned,  atrialed  pruJuction  drawn  attcDliiiii  to 
by  him  at  ilie  Cluh  Meeting  of  December,  1865,  would  take  die 
opportnnity  to  say  tliat  he  had  little  donbt  but  th&t  it  waa  one  ani! 
the  saroe  thing  with  the  organism  named  Aporea  ambigua  by  Bailey, 
in  hia  '  Micros  cop  ical  Obaerrations  made  in  South  Carolina,  Georgia, 
and  Florida,'  p,  42,  p).  iii,  fig.  3.  This,  he  coufeased,  should  not 
have  escaped  tim  on  that  occasion,  aa  he  had  even  then  Bailey's 
paper  in  bis  posaeaBion,  The  present  esamples  were,  however, 
brought  forward  for  the  purpose  of  exhibiting  to  those  of  the  meet- 
ing, who  might  take  any  interest  in  a  thing  so  common  (though  not 
often  met  in  this  lively  condition),  the  motion  of  the  eomewhnt  long 
flflgella  emanating  from  the  broadened  summit  of  the  branches,  and 
waving  about  with  porae  energy.  Bailey,  without  having  seen  any- 
thing like  nnimnl  life  or  motion  in  connection  with  this  not  uncom- 
mon production,  very  shrewdly,  however,  suggested  that  it  might  be 
ihe  stripes  of  some  attached  infuaorian,  though  temporarily  or  pro- 
visionally described  aa  an  alga.  But  it  perhaps  almost  becomes  a 
query,  though  he  makes  no  mention  of  flagella  or  cilia  of  any  kind, 
whether  he  meana  the  little  fine  wavy  or  zigzag  line  at  the  summit 
of  one  of  the  branches  in  bis  figure  {1.  c.)  ai  the  expression  of  any 
fibrous  prolongaiion  or  flagellum-like  structure  seen  by  him,  or 
whether  it  may  be  simply  a  slip  of  the  engraver's  hand  ?  Aa 
regards  this  production,  which,  for  the  present,  as  Mr.  Archer 
thought,  ought  to  be  called  Apwea  amhigua  (Bail.),  he  had  nothing 
to  add  to  what  he  had  mentioned  in  the  minutes  referred  to,  save 
that  the  Hagella  seemed  sometimes  apparently  to  emanate  from  the 
summits  of  the  branches  in  tufts  or  pencils  of  a  few  together,  and 
sometimes,  though  hy  no  means  always,  a  somewhat  definitely 
but  not  sharply-bounded  consolidation  of  the  granular  matter  ter- 
minating the  branchea,  appeared  to  exiat — that  is  to  aay,  somewhat 
monad-like,  and  to  some  extent  resembling  the  "  monads  "  of 
Mono*  eomoeiata  (Fresenius),  but  these  bodies  not  at  all  eo  clearly 
marked  as  in  that  organism. 

Mr.  Archer  showed  a  good  example  of  a  rhizopod  forming,  he 
thought,  a  second  speciea  in  the  genus  he  had  proposed  for  the  form 
named  CytlopAri/s  HaecAeliana.  In  this  the  p  sen  do  podia  were  very 
fine  and  long,  the  central  celia  reddish,  ench  furni«hed  with  a  bright 
dot  (nucleus?),  very  nnmerous,  and  sometimex  slightly  flattened  by 
mutual  pressure.  The  motions  of  this  form  are,  when  fmhlj 
taken,  often  lively  and  somewliat  rapid  for  a  rhizopod;  and  it  ia 
further  sometimes  addicted  to  the  pastime  of  tearing  itself  into  two, 
each  half  throwing  out  pseudopodia,  and  setting  up  in  the  world 
on  its  own  account.  This  form  be  had  drawn  attention  to  very 
briefly  some  time  ago,  but  be  thought  it  Jnstitiable  to  exhibit  so 
good  a  specimen,  and  be  hoped  to  be  able  to  publish  r  figure  he  had 
made.  (This  appears  in  the  1a?t  number  of  this  -Iciurnal  (vol.  ix, 
N.S,,  p.  '265),  nnder  the  name  of  CffstopAri/i  oculea.) 

Mr.  Archer  further  showed  some  fine  examples  of  a  noble  form 
of  Actinophrys,  which  he  bad  lately  met  with  in  one  or  two  places. 
This  comparHtively  large  form  usually,  though  not  always,  presents 
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a  liright  green  cnloar.  due  to  the  preeeDce  o(  n  deaaa  siralum  nf 
somewhat  Inrge  Clilorophyll  granules  ;  the  pseudopodk  not  nunie- 
roiii,  but  very  long  and  comparatively  stout.  Tliis  could  hardly  be 
Artinophiysviridii  (Ehr.).  which  ia  described  and  figured  as  minute, 
and  possessing  a  dense  fringe  of  very  fine  and  slender  and  short 
pseudopodia.  As  regards  the  present  form,  however,  Mr  Ardier 
would  prefer  to  postpone  any  further  remarks  upon  it  until  he  had 
an  opportunity  again  to  examine  examples  of  it,  suspecting  it  to 
present  a  certain  speciality  which  would  deserve  a  much  elowr 
investigation. 

Dr.  B.  Pfrceval  Wright  exhibited  spicules  of  a  minale  sponge, 
brought  up  from  a  depth  of  1913  fathoms  in  kt.  58°  23"  N„ 
long.  48"  50",  by  Dr.  Wallicli.  This  sponge  evidently  belonged  to 
the  order  Vitrea.  It  was  attached  by  a  stalk  to  a  small  piece  of 
rock,  and  the  upper  or  body-portion  was  about  the  size  of  a  small 
pea.  A  beautiful  network  of  spicules  surrounded  the  whole  mas», 
and  underneath  this  there  wan  a  series  of  the  spicules  called  dicho- 
torao-patento-ternftte  by  Bnwerbank,  as  met  with  by  him  in  Dacty- 
loertlyx  Bowerkanhii.  Beyond  the  record  of  its  occurrence,  for 
which  he  was  indebted  to  his  friend  Dr.  Wnllich,  he  would  not 
further  for  the  present  allude  to  it. 

Mr.  Woodworth  exhibited  larious  photographs  of  his  owb  pro- 
duction of  microscopic  ohjeclB,  including  crystals,  vhich  were 
exceedinglv  sharp  and  accurate. 

fleio/eerf-— That  this  Club  desires  to  place  on  record  the  deep  low 
which  they  have  sustained  by  the  death  of  Dr.  Maurice  H.  CoIIis. 
Dr.  Collis  was  elected  as  an  ordinary  member  of  our  Club  some  years 
ago,  and  his  place  now  vacant  will  not  be  easily  filled.  DevoUu;; 
himself  chiefly  to  the  use  of  the  microscope  in  connection  with  the 
active  exercise  of  his  profession,  he  laboured  in  this  department  of 
research  with  very  considerable  success  ;  while  his  pleasant  social 
qualities  and  extreme  good  nature  endeared  him  to  the  members  of 
our  little  circle.  In  placing  this  record  on  the  minutes,  it  will  not 
be  foi^otten  that  this  is  the  first  loas  by  death  of  an  ordinary 
member  that  this  Club  has  experienced  since  its  formation. 

27th  May,  186!). 

Mr.  Archer  brought  forward  a  number  of  Desmidiefs,  taken  at 
GlengarifT  on  the  occasion  of  a  recent  excursion  thither  with  Dr. 
Barker  and  Professor  E.  P.  Wright,  some  of  which  deserved  a  closer 
examination,  and  to  n  few  of  which  he  hoped  again  to  revert 
Amongst  those  now  shown  was  a  large  Staurastrum,  which  he  had 
very  sparingly  taken  last  year  in  Connemara,  but  of  which  he  had 
Ihen  tried  to  fiud  specimens  for  exhibition  at  a  meeting  of  the  Club, 
hut  without  success  upon  that  occasion,  This  was  a  large  tri- 
radiate  form,  in  some  measure  resembling  Stauraglrum  apinulotum 
and  SI.  veitUum,  but  much  larger  and  stouter  than  either.  A 
special  description  he  would  defer.     There  was  also  a  Cosmarium. 
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i  Cosmatiuni  sfriulafum  (Ni^.)  ;   aUo  XanlAidium 
Smit/ii     ' 

quite   disiincl    from 
oeioconip. 

AnioDgit  llie  DeBDiida  which  lurneil  up  from  GleugnHlf  were  Dr. 
Barker's  Penium  tpiruitriolatum  and  the  two  Docidia  eltowii  by  liiin 
m  the  Club  Meeting  in  October,  1868.  These  occurred  \t\  consider- 
able  uumbcrs.  But  Mr.  Arcber  referred  lo  one  uow — the  tiarro«r, 
strnigbt-sided,  tapering  form— ti> nay,  iu  allusion  to  his  remarks  at  the 
meeting  of  I5th  Oct.,  186S  (p.  195),  that  having  seen  absolutely  fresh 
epeciroena  hewonid  still  feel  uncertain  ns  to  the  arrangement  of  the 
endochrome  justifying  its  assuming  a  place  in  the  B^nns  Plenro- 
tienium  (Nag.)  ;  the  endochrome  seemed  to  form  n  longitudinal 
mass  ID  occasional  contact  with  the  walls,  hut  not  parietal  bands. — 
Mr,  Archer  likewise  showed  the  zygospores  of  the  IG-spiued  so- 
called  variety  of  XaiUhidium  octocorne,  which,  like  many  of  the 
uicire  or  less  uearly  allied  forma,  is  orbicular,  and  beset  with  not 
very  numerous  but  long  acute  subulate  spines — iu  fact,  they  are 
fewer  alid  lunger  than  in  any  of  ibe  zygospores  most  resembling  it. 
—  lie  alto  showed  MicratUriat  Crux-Mehtensii  and  M.  Jintbriata 
both  in  one  gathering  side  by  side,  from  near  Tiuoehcly,  Co. 
Wicklow.  This  is  the  first  time  the  former  had  been  found  iu  the 
east  of  Irelnnd ;  they  are  both  certainly  rare  in  this  country,  and 
neither  had  turned  up  in  the  lately  made  gatherings  from  Killarney 
and  Glengariff. 

Mr.  Archer  further  exhibited  the  conjugated  state  of  a  Penium, 
possibly  new,  distinguished  by  the  fact  that  two  zygospores  resulted 
from  the  conjugation  of  each  pair  of  parent  cells.  These  zygospores 
were  quadrate  (cubical  in  form),  thick-walled,  large,  anci  densely 
green.  The  Penium  itself  he  was  unable  to  identify  with  any  he 
could  find  described,  hut  was  greatly  inchned  to  think  it  miglit  be 
perhaps  identicnl  with  Pttiium  mfeacena  (Cleve) ;  hut  if  not  truly 
that  form,  it  would  seem  to  be  new.  It  ia  medinm-sixed,  stout, 
straight-sided,  broadly-rounded  at  ends.  It  would,  however,  be 
difficult  to  obtain  authentic  specimens  of  Cleve'e  form,  nor  indeed 
is  its  conjugated  state  described  by  him.  But  the  formation  of 
double  or  twin  zygospores  is  remarkable ;  this  takes  place  iu  no 
other  Peninm  yet  observed,  and  has  a  parallel  in  that  respect  only 
in  Ctotferium  lineatum,  C.  Ekreiibergii,  and  in  Spirotrenia  con- 
densnta.  The  almost  cubical  zygospores  are  likewise  peculiar.  As 
in  other  cases  of  double  or  twin  zygospores,  they  are  each,  of  course, 
formed  from  the  union  of  one  half  the  contents  of  one  of  the  con- 
jugating cells  with  the  opposite  half  of  the  contents  of  the  other 
conjugating-cell.  The  empty,  quite  smooth,  and  hyaline  cell-walls 
of  the  parent-cells  become  posed,  and  remain  attached  for  some 
time,  iu  a  somewhat  cruciform  manner,  each  of  the  opposite  halves 
of  the  conjugating  cells  now,  however,  mutually  falling  more  into  a 
tine  with  one  another  than  with  the  corresponding  half  of  the 
original  parent-cell— that  is  to  say,  calling  for  the  moment  the 
opposite  ends  of  each  parent-cell  the  north  and  south  polca.  the  two 
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north  hftlvcs  run  in  one  iioe  and  llie  two  souib  halves  io  aoolb».  | 
during  the  conjugBtive  act 

Dr.  Bnrker  brought  forward  a  new  StaumstruDi,  nhich  he  liid  J 
Jiscovered  nt  GlengarifT,  Co.  Cork,  vhen  in  company  with  Mr. 
Archer  and  Dr.  Wright  laRt  Ma;.  At  firBt  sight  it  looked  ionic- 
what  like  Slaartutrnm  gracile  undergoing  subdivision  ;  it  Is  anudler 
ill  arms,  not  so  long  or  fine  proportional  el  y.  Although  a  true  Staa- 
rnstrum,  it  docs  not  fulfil  one  of  its  definitions,  each  segment  o( 
the  frond  being  aomewbat  longer  than  broad.  The  ^egmeDts  are 
T-shaped,  longer  than  broad,  ends  crovued  with  a  wreath  of  fiof 
spiiiee  or  granules  ;  arms  horizontal,  each  nearly  half  the  teogib  of 
the  segment,  and  terminated  by  three  or  four  minute  spines;  base 
of  each  segment  infiated  sphericHlly,  and  marked  with  three  ur 
four  rows  of  small  spines.  Frond  deeply  constricted  in  middle; 
end  view  triradiate,  tapering  into  elongate,  straight,  horizontal  pro- 
cesses ;  rough,  especially  at  the  most  concave  parts,  between  armii, 
with  minute  spines.  Length,  about  jyjlh ;  breadth,  j^^th  of  an 
inch,  lie  would  name  tliia  species  Slaiiraglrum  elongalum,  to 
allusion  to  ihe  great  proportional  length  of  tliis  form  iu  comparison 
to  ita  expanse. 

Dr,  Macalister  showed  Acarat  bieaudatus  taken  from  the  ostrich. 

Rev.  Eugene  O'Mesra  showed  Pleurottigma  tlrigilix  from  a  lake 
in  Co.  Wexford.  This  appears  to  be  an  exceedingly  rare  form  in 
Ireland,  being  the  second  specimen  he  bad  as  yet  found. 

Mr.  Archer  drew  attention  (though  unable  to  throw  any  light 
upon  the  specimen)  to  a  state  of  a  minute  Coleochffite,  long 
regarded  and  referred  to  by  him  as  Pringsheim's  "seventh  species ;" 
that  peculiarity,  cow  drawn  attention  to,  seemed  to  indicate  a 
developmental  stage.  Pringsheim,  in  bis  fine  memoir  on  thiagenas 
(' Jahrbucher  fur  wissensch.  Botanib,'  Bd.  ii,  page  36-,  also  de  fir^- 
bissou,  '  Aon,  dea  Sciences  naturellcs,'  3  ser.,  tome  i,  pi.  ii,  fig.  6), 
describes  six  species,  merely  remarking  at  the  end  that  he  knows  n 
seventh,  which  he  believes  to  be  n  form  mistaken  by  de  Bnibiss 
for  an  early  condition  of  Coleochale  tcutala.  This  "  aeveo 
species"  appears  to  be  unique  in  being  unicellular,  each  somewhat 
pear-shaped  cell  repeating  itself  by  division,  all  the  cella  being 
finally  free,  and  seemingly  equivalent,  each  bearing  one,  or  some- 
times more,  of  the  curious  bristles  characteriatic  of  the  genus. 
Empty  cell-walls  are  frequently  found,  but  Mr.  Archer  baa  never 
before  seen  what  (sometimes  at  least)  becomes  of  the  contents, 
imagining  that  they  hecome  removed  as  zoospores,  which  indeed 
may  likely  be  often  the  case.  In  the  present  examples,  however, 
the  contents  of  many  of  the  cells,  after  emergence  through  a  slit  or 
opening  in  the  parent  cell-wall,  seemed  to  have  become  messed 
into  an  elliptic,  compressed,  apore-iike  body,  enveloped  by  a  sharply- 
bounded  hyaline  mucous  covering.  When  the  narrow  view  of  this 
elliptic,  fruit-bke  body  is  towards  the  observer,  at  each  end  can  be 
seen  a  minute,  somewhat  wedge-shaped,  or  fnnnel-shaped  opening 
in  the  mucous  covering  reaching  to  the  cell-wall.  Might  tbis  pos- 
sibly indicate  the   position   of  an   aperture  for  the  adroifaion  of 
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apermatoKoids  ?    Tbus  the  ooKODium  would  L ._ 

and  a  Blructure  independent  llierefroni.  But  there  waa  no  evident 
place  of  origin  for  sperm atozoids,  iinless,  indeed,  tome  of  the 
empty  vegetative  cells  around  might  have  given  birth  to  them.  It 
IB  a  pity  that  Pringaheim  haa  not  as  yet  coinpleled  the  subject  by 
giving  tbe  history  of  tbia  "seventh"  species;  we  should  then  be  in 
a  position  to  see  tbe  true  beating  of  the  present  very  crude  observa- 
tion ;  but  incomplete  as  it  is,  Mr.  Archer  ventured  to  think  it  worth 
while  to  call  attention  to  the  specimeng  now  ebowa,  never  having 
before  seen  this  condition  in  this  plant. 

2Ath  June,  1869. 

Rev,  E.  O'Meara  exhibited  esamplea  of  Trinacria  exeavaia  ttoia. 
Jutland,  of  Professor  Heiberg's  own  collection,  kindly  forwarded 
by  Mr.  G.  M.  Browne.  Kir.  O'Meara  desired,  likewise,  to  record 
Toxonidea  Gregoriwia  and  Coceoneit  excentrica  in  the  same  gather- 
ing from  the  coast  of  Donegal ;  he  also  showed  Trinacria  regina 
and  Soleum  exeulplum. 

Professor  E.  Perceval  Wright  exhibited  a  new  parasitic  crustacean, 
of  which  be  will  prepare  a  detailed  account. 

Mr.  Arcber  cjibibited  an  example  of  the  zygOBpore,  same  ns 
shown  by  bim  last  year  of  aCoBmarium,  which  he  (bought  may  often 
be  confounded  with  Cosmarium  margarilifertim,  but  seemingly  not 
named,  and  very  distinct  therefrom — distinct,  indeed,  in  it«  zygo- 
spore from  any  other  form  whatever.  This  is  large  and  covered, 
not  with  any  kind  of  spines  or  processes,  but  with  a  few  large 
hemiRpherical  hyaline  tubercles,  not  unlike  tbe  "bull's  eyes"  in 

Mr.  Crowe  showed  Clo»terium  linen  (Perty)  conjugated  in  con- 
siderable  numbers.  Ita  ijgoBpore,  at  first  sub-cruciate,  ultimately 
becomes  elliptic,  lying  longitudinally  and  freely  within  the  space 
formed  by  the  union  of  the  parent  pair  of  conjugating  cells. 

Mr.  Archer  drew  attention  to  some  esamples  of  an  organism  he 
had  now  several  times  noticed,  and  which,  though  not  at  all  at  first 
sight  a  striking-looking  thing,  was  seemingly  not  a  little  puzzling. 
This  ordinarily  presents  tbe  appearance  of  a  spherical,  sharply- 
bounded,  and  thinly-walled  cell,  containing  green  contents,  averaging 
say  ji^T^"  in  diameter.  It  might,  perhaps,  call  to  mind  a  small 
specimen  of  Bremoxpkara  mridia — that  is,  when  a  cell  of  that  or- 
ganism exceptionally  gives  origin  to  four  in  place  of  two  daughter- 
cells.  But  somewhat  like  as  this  may  be,  Ibere  could  be  no  doubt 
at  all  that  it  was  not  a  condition  of  that  organism,  yet,  perhaps, 
one  might  h priori  regard  it  as  another  "species"  of  Eremosplifiira, 
It  could,  however,  hardly  be  even  so.  Tliese  cells,  ae  has  been 
mentioned,  are  ordinarily  spherical,  but  thej'  sometimes  present  them- 
selves of  an  elongate  figure,  broadly  elliptic,  or  fusiform.  Some  of 
■he  green  contents  appear  to  be  distributed  in  a  scattered  manner 
within  the  cavity  of  the  ceil,  whilst  ordinarily  a  number  of  green 
granules  are  disposed  in  a  parietal  stratum  within  tbe  investing  cell- 


vrnll,  so  evenlv  sontelimeA  that  h  reticulnted  elTect  is  prespiited  b; 
the  iDterspaces.  But  the  punzling  and  reninrkRble  point  was  itist, 
immersed  iu  the  centre  of  nearly  every  one  of  these  bo  tiermeticallv' 
cloBed  eella,  there  preaenled  itBclf  some  kind  of  foreign  body,  gene- 
rally rcsembhng  a,  young  nod  email  PandorioR,  or  some  such  mul- 
berry-shaped cluster  of  cells,  but  other  things  were  present  is  some 
— BomeCiines  a  minute  diatom,  sometiinea  one  or  two  joints  of  Didji^ 
moprium  Borreri,  sometimes  what  appeared  to  represent  a  fragmeiil 
of  some  DCiatocbaccouB  filament.  Tliese  in  densely  filled  cells  lire, 
of  course,  sometimes  hard  to  be  made  out,  requiring  strong  light 
Hnd  cnreful  focussing.  If  any  of  these  bodies  were  more  than 
usually  long,  or  exceeded  materially  the  ordinary  diameter  of  the 
coDlnining  cell,  this  latter  became  more  or  less  elongate  and  dii- 
torted,  and  in  such  usually  the  foreign  body  was  more  readily  per- 
ceived. It  becomes  a  query  what  this  organism  can  be  t  The 
green  colouring  granules  are,  lo  all  appearance,  chlorophyll.  It  ia, 
perhaps,  somOBhat  Uhe  a  qmesceut  or  rigid  and  thicker  walled 
state  of  Mottut  grandi*  (Ehr),  but  it  is  more  probable  to  be  somr 
quiescent  state  of  some  rhisopodous  creature,  notwithstanding  its 
greeu  and  very  protococcoid  appearance.  None  of  the  cells  ever 
showed  any  appearance  of  self-division.  Sometimes  similar  looking 
cells  are  mingled  with  these,  probably  a  further  stage,  in  which  an 
inuer  wall  appears  to  be  formed,  which  latter  is  much  thickened, 
and  presents  an  undulate  outline,  the  extremities  or  apices  of  the 
prominences  being  in  contact  with  ihe  much  thinner  spherical  outer 
wall,  the  contents  acquiring  a  lightish  brown  or  somewhat  orange 
colour,  enclosing  a  large  conspicuous,  escentric,  red  (nuclear?) 
granule.  Though  Mr.  Archer  strongly  suspected  that  this  was  an 
advanced  stale  of  the  former,  he  could  not  yet  he  certain.  lie  had 
several  times  lately  met  with  this  produclion  ia  onr  moor  pools  in 
various  parts,  no  doubt  one  and  the  same  tiling,  but  the  present 
examples  were  probably  the  most  striking  he  had  encountered  as 
regards  the  foreign  bodies  enclosed  withm  the  thin-walled  cells; 
and  he  ventured  to  think,  enigmatical  as  it  was,  but  yet  by  no  meant 
attractive  as  a  "popular"  display,  that  this  production  deserved 
the  Club's  attention. 

Dr.   Battersby  showed   Beck's  new   parabolic  side-reflector  for 
opaque  objcels. 
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Bbiohtom  and  Sussex  Satitkal  Histokt  SooiKxr. 
Au^vat  12.— The  President,  Mr.  Glaisjer,  iu  the  chair. — Ou 
certain  facta  in  the  life  History  of  Moths  and  Butterflies,  by  Mr. 
T.  W.  Wonfor.  In  rearinj;  Lepidoptera  for  the  purpose  of  de- 
termining the  poaseasion  of  a  diatinctive  scale  by  the  malea,  several 
facts,  some  well  known,  others  opposed  to  generally  received  opi- 
nions, and  others  of  a  novel  character,  had  forced  themaelviM  on 
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B  QotiL-e.  As  wUB  well  known  the  Lepidoptent  in  passing  from 
jbe  egg  to  tbe  mature  stute  underwent  tiie  several  changes  of 
lona,  pupa,  and  image.  In  two,  and  in  some  cases  in  only  one,  of 
Bieee  did  the  insect  partake  of  food.  For,  while  all  were  voracious 
ID  the  larval  state,  and  while  many  poseeesed  a  proboEcia  of  great 
length,  other  apeciea  did  not  possess  any  auctorial  apparatus,  and 
therefore  could  not  take  food.  The  parent,  aa  a  rule,  laid  the  eggs 
on  or  near  the  food  substance  of  the  lan'ie,  the  gradual  develop- 
ment of  which,  in  many  transparent  eggs,  could  be  watched  under 
the  microscope.  While  these  changes  were  taking  place  the  colour 
of  the  egg  alflo  changed.  As  soon  as  the  larva  is  ready  to  escape 
it  eate  its  way  out,  very  seldom  at  the  apex  or  maerojiifle,  but 
generally  bplow  and  at  one  side.  The  eggs  of  many  are  very  beau- 
tiful objects  for  the  roicroacope.  The  larvaj  of  various,  and  some 
of  peculiar  forma  and  habits,  spend  their  time  in  eating  and  chang- 
ing their  skins.  lu  fact,  the  chief  aim  of  their  existence  at  this 
stage  is  storing  up  vitality  to  enable  them  to  undergo  their  fur- 
ther changes  ;  for,  when  supplied  with  insufficient  food,  or  alter- 
nately starved  and  fed,  the  imago  stage  is  cither  not  reached,  or 
a  mutilated  or  deformed  insects  results.  When  the  time  arrives 
for  the  change  to  the  pupa  state  some  construct  elaborate  coccoons, 
o^ers  suspend  themselves  from  twigs,  and  others  burrow,  all 
casting  the  last  larval  coat  when  they  become  chrysalides.  Just 
before  the  final  change  the  colour  of  the  chrysiuia  alters,  and 
through  the  pupa  case  the  several  parts  of  the  future  insect  can  be 
made  out.  At  last  the  pupa  case  bursts,  and  the yu//y  fledged  insect 
emerges,  with  wings  of  minute  size ;  these  expand  as  air  and  fluid 
are  forced  through  them.  The  scales  at  the  time  of  emerging  are 
all  of  full  size.  This  is  an  important  fact,  for  some  assert  that 
the  scales  expand  together  with  the  wing  membrane  itself,  tbe  air 
breathed  iu  entering  between  the  lamina;  of  each  scale;  others 
maintain  that  the  scales  are  small  and  few  in  number  in  newly- 
developed  insects,  but  larger  and  more  numerous  as  the  insect 
increases  in  age.  Both  these  theories  are  contrary  to  fact,  as  may 
be  proved  by  examining  a  wing  either  before  or  immediately  after 
the  insect  has  escaped  from  the  pupa  case,  when  it  will  be  seen 
they  are  all  of  full  size,  but  packed  closely  together,  laterally  and 
longitudinally.  Experiments  made  with  the  Puss  iloth  and  Oak 
Egger  Moth,  the  former  to  determine  in  what  way  the  insect  dis- 
solved its  hard  coccoon,  in  the  latter  to  discover  by  what  means 
tbe  males  were  attracted  in  auch  numbers  and  from  such  long  dis- 
tances, were  next  described.  Several  cases  of  parihenogenegit,  in 
which  the  larva  did  not  reach  tbe  third  moult,  and  examples  of  a 
second  copnlatiou,  were  mentioned.  The  femalea  possessed  greater 
vitality  than  the  moles,  and  made  in  articulo  morlin  efforts  to  lay 
egga.  which  in  some  eases  were  extended  for  dnys  after  death. 
"Wnile  such  varied  colours  were  seen  in  Lepidoptera,  the  scales 
themselvea  when  viewed  by  transmitted  light  were  either  colour- 
lees  or  of  a  dull  yellowish  tint.  As  regarded  a  distinctive  scale 
on  the  mnieR,  there  was  not  a  doubt  that  in  many  families  the 
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Bialea  poasessed  scales  of  a  peculiar  type,  known  as  the  "  battle- 
dore "  or  "taaaelled"  scale.  Purtber  researches  might  revesl 
other  types.  It  could  very  safely  be  laid  down  that  no  female 
possessed  a  battledore  or  tAsaelled  scale,  hence,  wherever  found, 
tUej  were  indicative  of  sei-  Several  other  points  were  advanced, 
and  the  life  history  of  different  moths  and  butterfiiea  described, 
and  the  paper  illuRtrated  by  a  collection  of  insects  in  their  Beversl 
stages,  and  by  microscopic  preparations. 

It  was  resolved  that  a  letter  of  invitation  from  tbe  Society  to 
the  British  Association,  requesting  the  honour  of  a  Tisit  to 
Brightoo,  be  forwarded  through  Mr.  Mayall,  who  bad  cousented 
to  represent  tbe  Society  at  Eieter. 

Sepi«mber  9(A. — The  Annual  Meeting,  at  which  the  Com- 
mittee's Heport  for  the  last  year  was  presented,  and  the  officers 
for  the  ensuing  year  elected:  President — Mr.  T.  H,  Hennib; 
Committee — Messrs.  Sawyer,  Noakes,  Dennant,  B.  Glaisjer,  and 
the  Heva.  J.  H.  Cross  and  J.  Imnge;  Treasurer— Mr.  T.  B. 
Home;  Hon.  Secs.—Measrs.  T.  W.  Wonfor  and  J.  Col  batch ; 
Uou.  Librarian — Mr.  Gwatkin.  After  which  the  ordinary 
meeting  was  held — a  microscopical  one — at  which  Mr.  Hennali 
exhibited  a  living  beetle,  ebowiug  structure  of  mouth,  and 
Marchantia poll/morphia  in  fruit,  and  elatersof  same. 

Mr.  G^watkin  exhibited  skin  of  toad,  fossil  wood  from  Great 
Desert,  lung  of  boa  constrictor,  and  large  intestine  of  astnch. 
Dr.  Hallifax,  section   of  lady-bird,   showing   optic  and  ventral 

fanglia;  ditto,  of  bee,  showing  tongue  and  suctorial  apparatus; 
itto,  of  common  fly,  showing  proboscis,  and  eggs  of  parasites  of 
Bohemian  pheasant  and  Mallee  bird. 

Mr.  T.  Cooper  exhibited  sections  of  yew,  Ac.,  embryo  ojBters, 
and  Polycistina. 

Mr.  B,  Glaisyer  exhibited  sections  of  crab-shell,  pinna,  and 
mitra  shells,  and  Australian  Foraminifera, 

Mr.  Davidson  showed  Foraminifera  from  Mice. 

Mr.  Wonfor  exhibited,  with  a  Beade's  prism,  PlewroMMM 
formosum  and  P.  angulatum,  injected  preparations  of  Dp,  [Din- 
dicbuiii's  Trichiuous  rabbit,  and  a  series  of  the  South  Americu 
pest  Fulex  penetrans,  the  chigoe  or  jigger,  kindly  lent  by  Mr. 
Curties,  of  Holborn. 

Mr.  Smith  exhibited  fructification  of  Hepaticte. 

Mr.  Glaisyer  exhibited  Sphagnum  squamosum  with  porous  cells 
and  spiral  fibres. 

Tliere  was  also  eibibited  by  Mr.  Baker,  of  London,  Wright's 
and  other  collecting  bottles,  lamp  chimneys  to  give  white  doud 
light,  Beade's  prisma,  an  erecting  eye-piece,  and  other  apparatus. 
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DESCRIPTION  OF  PLATE  I, 

niustiatiiig  Dr.  Beale's  Paper  on  the  Minute  Anatomy  of 
the  Papillae  of  the  Frog's  Tongue. 

Fig. 
1. — FuDgiform  and  simple  papillae  of  tongue  of  the  Hjla.  a.  Epithelinm- 
like  mass  at  summit  of  papilla,  b.  Ciliated  epithelium  at  the  sides 
of  the  papilla,  e.  Ciliated  epithelium,  covering  simple  papilla. 
dd.  Summits  of  two  simple  papills,  with  nuclei  connected  with  the 
nerYesJprojecting  from  them,  e,  Tine  nenre-fibres  with  their  nuclei 
in  the  connective  tissue.  /.  Fine  nerve-fibres,  which  may  be  traced 
to  the  nerve-trunk,  g,  h.  MuscuUr  fibres,  freely  branching,  the  ten- 
dinous prolongations  of  the  finest  subdivisions  being  inserted  into 
the  connective  tissue  at  the  sunmiit  of  the  papilla,  t.  Capillary,  with 
its  nerve-fibres,     x  215. 

2. — Small  portion  of  the  plexus  of  nerve-fibres  at  the  summit  of  the  papilla, 
showing  the  connection  of  the  nerve-fibres  with  the  ceils.  X  2800. 
a.  Epithelium- like  cells  upon  the  summit,  as  in  figs.  1,  3,  and  4. 
d,  iSiangular  cells  connected  with  delicate  nerve-fibres,  b,  Germi- 
nal matter  of  epithelium-like  cells  on  summit.  The  plezust  r,  cor- 
responds to  that  marked  d  in  fig.  3. 
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DESCRIPTION  OF  PLATE  II, 


lUuBtrating  Dr.  Bcale's  Paper  on  the  Minute  Anatomy  n 

the  Papillffl  of  the  Frog's  Tongue. 


—Portion  of  tlic  ccJitral  stem  of  norvc-dbres,  breaking  up  to  ronn  iiit' 
nerve  plexus  at  the  top  of  papilla,  'a.  Epithelium -like  cella  near  the 
suinoiit  of  the  papilla,  i.  Intricate  iatcrlicement  of  Guest  nern- 
Ebres  immediately  below,  bigbly  miignified  at  c,  fig,  S, 
sian  of  ucrre-Hbres  in  Ibc  form  of  a  network  on  the  top  of 
papilla.     X  1700. 

— Diagnun  to  sbow  '.be  suppoaed  arrangeoicut  of  tbe  nervet,  uid 
connection  witb  tbe  cella  ou  tbe  summit  of  tbs  papilla. 

—A.  portion  of  one  of  tbs  triangular  cells  or  nuclei  connected  nilli  tbe 
fine  uerre-fibrca,  forming  tbe  plexoa  at  the  top  of  tbe  papilla,  u  seen 
after  (he  removal  of  the  epilhdium-like  mass  from  the  summit.  Tbe 
line  fibrca  upou  the  surface  arc  thoae  wbicli  pass  to  the  epithelium, 
like  mass  on  tbe  summit,      x  (iOOO. 


:pan- 


nit  of  the 


>s  at  the  SI 


— Tbree  cella  from  tbe  epitbeliuiii-like  i 

papilla.      X  £000. 
—Free  surface  of  the  cells  of  tiie  cpitbeli 

the  papilla,     x  2000. 
—fine  nerve-fibres  coming  off  from  a  trunk,  to  be  distributed  to  muscles, 

vessels,  and  conocctive  tissue,  near  tbe  base  of  a  papilla,  as  at/. 


1. 


(  ISOO. 


—Muscular  fibres  at  the  summit  of  tbe  papilla,  showing  the  relati 

Ihe  gt-rminal  matler  to  tbe  contractile  tissue,  aad  tbe  mode  of  forma, 
tiuu  of  the  latter  by  the  masses  of  germinal  matter,  a.  Germinal 
matter,  or  nucleus  forming  librillie.  6.  Another  nucleus,  or  m 
germinal  matter,  connected  with  muscular  tissue,  c.  Germinal  mat 
tcr.  or  nucleus  of  line  iicrve-dbrc,  distributed  to  (he  muscle  near  the 
summit  of  tbe  papilla,     rf.  Fine  nervelibrc.      x  ISOO. 
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DESCRIPTION  OF  PLATE  III, 

Illustrating  Dr.  Beale's  Paper  on  the  Minute  Anatomy  of 
the  Papillffi  of  the  Frog's  Tongue.- 

Fig. 

10. — Diagram  of  three  papillee  from  the  frog's  tongue,  to  show  the  arrange- 
meut  of  the  nerve-fibres. 

11. — ^Moscular  fibres  from  tongue,  with  nerve-fibres  ramifying  amongs 
them. 

12. — ^Fine  muscular  fibre  to  show  a  fault,     x  1800. 

13. — Drawing  to  show  the  mode  in  which  the  mass  of  germinal  matter 
'  nucleus '  takes  part  in  the  formation  of  the  fibrillse  of  muscle.  The 
arrow  shows  the  direction  in  which  the  nucleus  moves.  It  once 
occupied  the  interval  between  e  and  d,  but  has  moved  to  the  position 
between  b  and  c, 

14. — ^Drawing  to  show  the  plexunes  or  networks  of  fine  nerve-fibres.  The 
mode  of  subdivision  of  the  dark-bordered  fibres,  and  the  manner  in 
which  they  enter  into  the  formation  of  the  plexuses,  are  also  well  seen. 
The  course  of  the  numerous  nerve-currents  is  indicated  by  the  dotted 
lines. 

15 . — From  the  mylohyoid  muscle  of  the  Hyla.  Trunks  of  fine  dark-bordered 
nerve-fibres,  with  fine  fibres  coming  from  them,  some  of  which  may 
be  traced  to  the  vessels,  while  others  are  distributed  to  the  muscular 
fibres,  which  are  not  represented  in  the  drawing.  The  arrangement 
of  the  nerves  supplying  the  capillary  vessel  is  well  seen,     x  110. 
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DESCRIPTION  OF  PLATE  IV, 

Illustrating  Dr.  Beale's  Paper  on  the  Minute  Anatomy  of 
the  PapillsE  of  the  Fk^'s  Tongue. 

Fig. 

16. — Mode  of  rormatioD  of  oetwork  or  plexna  of  finest  Dene-Gbres. 

17. — MoJe  in  \rliich  a  single  nerrc-Bbreis  supposed  to  termiuRte,  accordii^ 
to  moat  Butbors. 

18. — Tlie  antbor'B  Tiew  of  the  BTrangemetit  of  the  nerre-fibrcs  mcI  rornation 
of  the  lenninal  pleiuB  or  cetwork  of  fine  oerre-fihres. 

19. — AmDgCDient  of  terminal  pale  nncleated  nerve.fibres  in  simple  papillc 

20. — Division  of  dark-bordered  nerve-fibres,  with  fine  fibres  ramifjing  in  tlie 
sheath.     Breast  muscle,  frog,      x  300. 

21  &22, — Diagrams  to  illustrate  the  course  of  the  nerve-fibres  in  a  branchy, 
coming  ofi'  from  a  larger  trunk,  6  b. 

Sli. — Fine  compound  nerve-trunk,  with  a  branch  coming  off  at  right  angles, 
composed  of  fibres  wtiioL  pursue  opposite  courses  in  the  trunk. 
From  the  submucous  tissue  of  the  palate.     Frog.      X  700.     1SG3. 

24.— A  eop7  of  Hartmann's  figure  referred  to  in  page  3,  Bhowing  the 
nervea  in  the  centre  of  the  papilla,  which,  according  to  him,  termi- 
nate abruptlj.  The  nerves  have  been  much  altered  bj  the  method 
of  preparation  pursueil,  and  the  finer  branches  are  invisible. 
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DESCRIPTION  OF  PIATE  V, 


lUustrating  Mr.  Wonfor's  second  paper  on  "  Certain  Batter- 
fly  Scales  characteristic  of  Sex." 

Kg. 
l.'^Aporia  Cratagi,    (Black-veined  white.) 
2. — PierU  Larima, 
3. —    „     Pigea, 
4. —    „     Epieharis, 
5. —    „     Agaihina, 
6. — Anihoeharia  Danau 
7. —        „         Aniemppe. 
8.—         „         Evippe, 
9. — Polyommaius  Dorylas. 
10.—         „  Argus. 

11.—         „  (^<m. 

12. — Argynnii  Aglaia,    (Dark  green  friiillary.) 

Papkia,    (Silver-washed  fritillarj.) 

(Hair-like  and  cluhbed  scale  from  fig.  13.) 
(High  hrown  fritillarj.) 
(A  South  American  fritillary.) 
(An  African  fritillary.) 
(Hair-like  scale  from  fig.  17.) 
(An  African  fritillarj.) 
20. — Scales  overlapping,  as  seen  on  onexpanded  wing  of  newlj-esoaped 

butterfly. 
21. — Scales  as  seen  on  fully  expanded  wing. 
22. — Full  size  of  fore  wing  of  large  white  when  escaping  from  pupa 
23. — Size  of  fore  wing  of  same  butterfly  fully  developed. 

(Figs.  1—19  magnified  240  diameters.) 


13.— 

99 

Paphia, 
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DESCRIPTION  OF  PLATE  VI, 


lUoatrating  Mr.  Brady's  paper  on  an  EBtomostracan 
inhabiting  a  Coal  Mine. 


—Canthoeamptiu  eryplonm,  tem«le, 
—Superior  antenna  of  (he  Nune. 

—  „  „         niBle. 
—Inferior  antenna. 
—LoB-er- fool -jaw. 

—Foot  of  first  pair. 

—  „      second  pair. 

—  „      fourth  pair, 

—  „      fifth  pair. 
—Last  abdominal  se^menls. 


Figs.  2  to  10  X  400. 
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DESCRIPTION  OF  PLATE  VII, 

Illustrating  Mr.  Muller's  Paper  on  Vaginicola. 

Fig. 
1. — Foffinicola  valvata, 

2 — 8. — ^Various  stages  of  division. 

9. — ^Tbe  divided  animalcules. 

10—12. — Progress  of  ehange  in  a  single  animalcule. 

13.— ^Tbe  free  animalcule  after  escape  from  the  case. 

14 — 18. — ^Progress  after  attachment  to  a  filament  of  Ck>nferva,  ontil  develop- 
ment into  ^g.  1. 
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DESCRIFIION  OF  PLATE  VIII, 

Illustruting  Professor  Allmaa's  Paper  on  Kliabdopleura. 


Fig. 


—A  portion  ot  Llis  ctcaieciuin,  wUh  tbe  ooutaioed  [loljpules,  of  R/iad- 
iopleura  Normani,  verj  much  enlarged. 
a,  a,  free  annultited  termmatioas  of  tlie  tabes,     b,  b,  poljpides. 
1^,  y,  sLield-like  process  of  the  lopkopliore.     e,  c,  funiculus. 
d,  d,  chitiaous  rod  (blaatophorc).    e,  e,  stRtobUsts.    /,  f,  bud- 
ding poljpides. 
. — Pol^pids  witliiirawD  ftoiu  tbe  tul>e,  and  still  fuittier  Bolarged. 

a,  lopliopliore.  vitb  the  tentacles,  b,  sbield.  «,  atomacli  of  poljpide. 
d,  d,  funiculus,  ffitb  its  enlargements,  if.  if,  great  retraotor 
muscle  of  poljpide,  acoompanjiug  tlie  funiculus,  e,  enlaced 
termination  of^  the  blastopliore,  to  wLicb  tbe  fuiiiculus  aud  re- 
tractor muscle  are  atlacbed. 
,— Statoblast. 

a,  Ibe  sl.atoblust.     b,  b,  tbe  blaatopliore, 
—A  piece  of  Ibe  adberent  portion  ot  tbe  cteiKEoium  tube,  to  sbow  tbe 

pecaliar  markings  on  its  surface. 
— Very  early  stage  of  poljpide  bud. 
. — A  aoDicvliat  more  advanced  stage. 

a,  tbe  left  of  tbe  two  SeEby  platea  betveea  nbicb  tbe  body  of  tbe 
developing  poljpide  is  included.     6,  Iho  Ivo  anna  of  tbe  young 
lopbopbore,  protruded  from  between  tbe  two  pbitea,  aud  u  yet 
without  anj  indicaliaos  of  tentacles. 
—The  poljpide  bud  in  a  still  more  adranoed  stage. 

a,  tbe  lateral  plates,  b,  the  arms  of  the  lopbophore  protruded  from 
between  Ibem,  and  now  sbovring  tbe  commencing  tentacles  in  tbe 
form  of  tubercles  projectiug  from  tlieir  sides,  c,  tbe  fuudua  of 
tbe  stomacli  projeotiog  from  between  tbe  distal  edges  of  tbe 
plates,  d,  llie  funiculus. 
— The  poljpide  bud,  still  more  advanced  in  its  develop nient, 

a,  tbe  lateral  plates,     b,  tbe  arms  of  tbe  lopbo[ibore,  noir  carrjiug 

abort  but  distinct  tentacles,    c,  fundus  of  stomacb.    t^,  funiculus. 

—A  piece  of  tbe  ciiilinous  rod  or  bkstopbore  taken  from  a  joung  bnmcb, 

to  sbow  its  aiile  cavitj. 
—RhabdopUura  Normiini,  ualurid  siEe.  Tbe  blaatopbore,  with  its  attached 
polypides,  is  seen  creeping  over  tbe  surface  of  a  fragment  of  mussel 
sbell  i  the  tree  termuiatious  of  tbe  tubes  are  seen  estending  bejond 
tlie  broken  edge  ot  the  shell.  'I'bcy  are  not  repreSEntea  on  tbc 
reat  of  the  specimen. 
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DESCRIPTION  OF  PLATE  IX, 

Illustrating  Ernst  HaeckePs  Monograph  of  Monera. 

Proiomyxa  aurantiaea, 

1. — Frotomyxa  auranixaca  encysted,  ui  the  stationary  condition ;  a  homo- 
geneous orange-red  ball  of  protoplasm,  surroanded  by  a  soft,  struc- 
tareless,  gelatinous  coyering.     X  300. 

2. — The  same,  at  the  commencement  of  its  development.  The  homo- 
^neous  orange-red  ball  of  protoplasm  has  retracted  itself  from  the 
inside  of  the  wall  of  the  cyst,  has  become  thickened,  and  lias  begun 
to  divide  into  numerous  small  globular  bodies  ;  between  the  plasma- 
ball  and  the  outer  covering  a  little  clear  fluid  has  collected. 
X  300. 

3. — The  same,  further  developed.  The  plasma-ball  is  entirely  divided  into 
numerous  small  globular  bodies  of  uniform  size ;  these,  lying  loosely 
together,  again  fill  up  the  entire  interior  of  the  globular  cyst. 
X  300. 

4. — The  small  globular  masses  of  protoplasm  which  have  resulted  from  the 
breaking  up  of  the  encysted  plasma-ball  draw  themselves  out  at  one 
end  into  a  long  tail,  and  issue  as  "  swarm-spores "  with  a  lively 
motion  from  the  cyst  ("  sporangium  ").     x  300. 

5. — ^Ten  separate  pear-shaped  spores,  moving  briskly  about  with  the  aid  of 
their  tails,  after  their  exit  from  the  ruptured  cyst ;  the  body  as  well 
as  the  tail  of  the  spore  is  a  perfectly  naked  and  homogeneous 
sarcode  mass.     X  380. 

6.— Seven  separate  sporules,  which,  becoming  stationary,  have  retracted 
their  tails,  and  protruded  instead  a  number  of  pointed,  irregularly 
formed  processes  (pseudopods) ;  they  creep  about  with  the  aid  of 
these  with  a  constant  but  slow  change  of  form  in  the  manner  of  an 
amoeba;  the  homogeneous  plasma-body  is  still  without  vacaoli. 
X  380.  • 

7. — Three  amceba-like  germs  (creeping  sporules)  unite  themselves  by  their 
anastomosing  pseudopods,  and  finally  unito  entirely  into  one  single 
plasma-body  (plasmodium) ;  single  vaoaoli  (9)  are  already  to  oe 
noticed  hi  toe  plasma.     X  230. 


a  diatone    ] 


PLATE  IX  {contiHoed). 

wo  amcebri-Iike  germs  (of  lliose  representpd  in  fig 
[NnvieiOa),  eaJi  at  ■  different  end.      x  2*0. 

le  two  Eunocba-gcrms  as  in  fip^.  8,  seen  Boinewhat  lst«r,  in 
droving  tbcQiseives  orer  the  Jfasieaia,  have  encountered  in  tha 
middle,  Bud  have  here  united  Ihemsclres  into  one.     x  S^O. 

10.— An  older  Prolimifra  developed  into  it  plaamodium,  either  from  the 
ainipte  incrciisc  of  ■  &iii^1e  amffiba-like  term,  or  b;  the  onian  of  a 
larger  camber  of  ameeba!.  A  devourea /i/Amia  and  a  Nanieula  ue 
visible  in  the  homogcueaus  parenclirnia  of  the  sarcode,  alao  numerous 
vaeuQii  (e).     x  220. 

11. — A  full-grown  Pmlimyra  in  the  beat-fed  rondition,  after  a  verj  libeml 
diet.  In  the  interior  of  the  central  protoplasm- bodf  are  numerous 
vacuoli  (c) ;  above  arc  seen  two  Iilimia  still  enijre,  with  three  of 
the  latticed  Hilieeoas  fhella  of  pelagic  TinUmoida  (two  DietfOfjiU 
eUgant  and  one  U.  milra) ;  one  shell  seema  to  be  juat  ejected. 
From  the  central  aarcodc-bod;  the  vcrj  strong,  branching,  tree-like 
pseudopods  radiate;  their  peripheral  anastomoses  show  numerous 
crescent-shaped  meahes.  Above,  several  strong  pseudopads  have 
seited  and surronnded  a  three-homed  Peridinium.  The  formationof 
vacuoli  extends  also  to  the  larger  pseudopods.     x  220. 


inching  pseudopods,  which  form  onl;  a  few  anastomobes,  and 
arc  but  Bcantilj  sujiplied  with  corpuscles.  The  number  of  vacuoli  in 
the  central  protoplaism-bod;  is  insignijicant.      X  140. 
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DESCRIPTION  OF  PLATE  X, 
Illustrating  Ernst  Haeckel's  Monograph  of  Moiiera, 


Fig.  13 — 24.     Mi/xattraitt  radiam. 
Fig. 

13. — Myxas/rum  radiaia,  encjsted,  in  the  motionleM  condvtinn  ;  i 
~  geaeous  colourli^ss   ball   of   prologilasm,   surroundeil    bj  i 

structureless  gelatinous  coveriag.     x  450. 


— Tiie  same,  at  ttic  commencemeDt  of  its  development.  Ttic  homo- 
geneous colourless  boll  of  protoplasm  bej^ina  to  divide  b;  radial 
deavage  into  numerous  conical  portions,  whose  poiuts  rest  towards 
the  centre  of  the  ball,  wbile  their  rouuded  bases  produce  a  iiiulberrj- 
sbaped  outline  towards  the  surface  of  the  plasma -ball.      X  150. 

—The  same,  farther  developed.  The  coae-shaped  divisions  of  plasma, 
which  resulted  from  Ibe  radial  climvage  of  the  encjsted  plasma-bal), 
have  assumed  a  spiadte-shnpe,  and  eucli  separate  one  bas  developed 
a  siliceous  coveriuE.  The  encjBled  Ifyraaima  now  forms  a  globular 
sporangiom,  which  encloses  numerous  spindle-shaped,  siliceous  spores, 
X  4S0. 

—The  same  sporangium  as  in  Gg.  15.  The  focus  of  the  microscone 
is  placed  so  that  one  can  perceive  the  star-like  arrangement  of  the 
siliceous  spindle-shaped  spores,     x  150. 

— The  empty  siliceous  sliell  of  a  spore  ;  the  protoplasm- bod j  has  alreadj 
slippcil  out.      X  450. 


19. — The  same  spore  as  fig.  IS,  but  seen  a  short  time  later.    There  is  now 
only  a  little  sarcode  reoioimng  in  the  siliceous  shell.      X  45S. 

30. — The  bDmogeneous  sarcode-bod;  of  a  apore  which  has  eutirelj  left  its 
siliceous  shell  (Gg.  17),  and  has  assumed  a  globular  form,     x  460. 

SI. -Die  same  ssrcode-ball  as  fig.  SO,  seen  some  time  afterwards.    Fine 
stiiiB  begin  to  appear  everywhere  oo  thu  surface,      X  450. 

83. — A  somewhat  older  globular  Myratlruni,  whose  radial  pseudopod*  are 
rirtftd;  longer,     x  450. 


PLATE  X  («m(»ii»«f), 

—A.  full-grown  Myxiufmm  during  ver;  rich  nouiisbnient ;  indeed,  u  well 
fed  OS  ]ios5ibIe.  The  radial  psendopodt,  which  radiate  from  ihe  cen- 
tral ]iU'>Dia-bail,  arrange  tliroiselYes  io  tufia  orer  Ibe  captured  mor- 
scli  of  pre;,  and  draw  Ibcm  into  tbe  sarccide-bodj.  In  Ibr,  nilddte 
are  seen  Ibree  Nai>i<^la  ;  beiiealh,  a  cliaiu  of  Baeiliaria  ;  and  aboro 
•iid  ou  (lie  rigbt  a  FeridiHium,  A  great  quanlit;  of  corpuscles  are 
seatiered  Ibrougb  lUe  proioplaam.     x  2SCI. 

—A  full  grown  M^iatlrum,  fasting,  witbout  food.  From  tbc  whole 
bomogeneoua  ssrcode-bodj  radiate  a  very  large  number  of  stiffened, 
limple,  radial  pseudopods,  of  which  ontj  verj  few  ramifj  or  uiasto- 
moBe.  The  number  of  corpuscles  in  the  plasma  is  ytrj  inconsider- 
able.    X  280. 


Fig.  S5— 3D.     Protanaba  primilica.     X  i 
!S,-~  Prolamaia primiwa,  with  aererat  abort  procease*. 
—The  asme,  with  a  long  process, 
— The  same,  at  tbc  first  commence ment  of  fission. 
—  The  EBmc,  with  the  divtsion  further  adranced. 
—The  same,  with  the  divbioD  nearl;  completed. 
—The  same,  dirided  into  two  individuals  (a  and  B). 

Fig.  31—33.     ifyxodietfum  weiale. 
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n  of  the  sarcode-net.      x  GOO. 

lual  which  Las  detached  itself  from  the  coloiij  of  st 
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JOURNAL  OF  MICROSCOPICAL  SCIENCE. 


DESCRIPTION  OF  PLATE  XI, 

Illustrating  Dr.  Macdonald's  Paper  on  the  Thalassicollide. 

Fig. 

1. — Globular  specimen  of  Spharozoum,  natural  size. 

2. — Portion  of  tbe  same,  highly  magnified,  to  show  the  structure  of  the 
puncta  as  described  in  the  text. 

3. — Globular  specimen  of  Collosphara,  natural  size. 

4. — Analysis  of  a  single  punctum  of  the  same,  a,  Punctum  in  its  entirety. 
b.  The  fenestrated  shell,  e.  The  sarco-blasts  and  cell  membrane. 
d.  Granular  and  crystalline  contents,    e.  Fatty  globule  or  nucleus. 

5. — Example  of  Spharozoum,  like  fig.  I,  natural  size,  for  comparison  with — 

6. — An  enlarged  representation  of  the  same,  in  which  the  test,  vacuolated 
matrix  and  the  disposition  of  the  puncta  are  distinctly  seen. 

7. — Thalamcolla  nucleata,  natural  size. 

8. — The  same,  considerably  magnified,  showing  the  test,  vacuolated  matrix, 
radiating  fibres,  sarco-blasts,  pigment,  proper  cell  membrane,  with 
rounded  granular  contents  and  vesicular  nucleus  containing  minute 
fatty  globules. 


JOURNAL  OF  MrCROSCOPICAL  SCIENCE. 


DESCEIl'TION  OF  PLATE  XII, 

Illustrating  Rev.  E.O'Meara's  Paper  on  Diatomaceous  Forms 
from  Arran  Islands. 

1. — Pleyroiiffma  ffiffaHteKm,  tw.  baeeaium. 
2.- — IHagiitgramma  mdaliim.     a.   Fcout  view. 
Z.-Mdosira  If'rii/ilii.     a.  Side  vitw. 
4. — I'inniilaria  tnaigiaata. 
5.—  I'imularia  jciitellam. 
r,,—jM/,hi/irurii  i-Oil,i!a 


MmJimim:U,KKS%liL 


•I- 


t 


A 


\i 


■H 


I 


1   ( 


I 


.1   ■. 

I   . 


p 


-r 


I 


JOURNAL  OF  MICROSCOPICAL  SCIENCE. 


DESCRIPTION  OF  PLATE  XIV, 

Illustrating  E.  Ray  Lankest^r's  paper  on  the  Sexual  Form 

of  ChtBtogaster  LimnteL 

Fig. 
1. — Redaced  copy  of  M.  d'Udekem's  figure  of  the  genitalia  of  Ch.  dia- 

phanus,  from  the  '  Bulletins '  of  the  Belgian  Academy,  toI.  zii, 

1861,  p.  243 ;  sr,  so-called  seminal  receptacles ;  er,  efferent  dacts 

(entonnoirs  yibratiles) ;  Ap,  hard  pieces ;  ov,  ova. 

2. — Sexually  mature  Chietogaiter  Idmnai,  an  outline  sketch ;  between  3 
and  3  the  clitellus  is  represented. 

3. — Larval  Ckaiogazier  IdntfKri,  with  complete  and  growing  zooids.  There 
is  but  half  the  number  of  bristles  in  each  fasciculus,  which  is 
present  in  the  sexual  form. 

4. — Part  of  the  genitalia  of  (^,  Idmnai :  ao,  the  anterior  masses  of  ova ;  <n/', 
a  second  posterior  pair ;  n,  the  nerve-cord ;  s,  s,  the  most  anterior 
pair  of  segmental  organs ;  6r,  br,  the  most  anterior  pair  of  fasci- 
culi, with  sixteen  bristles  in  each ;  mm,  the  muscles  of  the  fasciculi. 

6. — The  testis  of  Ck,  Idmnai  in  an  early  state  of  development;  p,  its 
pedicle  (?) 

6. — Portion  of  the  integument  of  the  sexual  form  of  Ch.  Limtun  treated 
with  acetic  acid ;  c,  the  cuticle ;  ma,  the  matrix ;  m,  the  muscular 
layer. 

7. — From  Ch,  Limnai  in  a  maturer  state  than  in  tf^,  4  or  ^f^*  5  ;  /,  testis ; 
bw,  body-wall ;  al,  alimentary  canal ;  ov,  ova ;  4rp,  spermatozoa. 

8. — The  first  fasciculus  and  genital  teta  in  a  sexually  mature  Ch,  Idmnai, 

9. — Cells  of  the  clitellus  of  Ch,  Idmnai ;  a,  with  acetic  acid  ;  b,  untouched. 
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DESCRIPTION  OF  PLATE  XV, 

IllaBtratiiig  E.  Ray  Laiikcater's  paper  on  the  Sexual  Form 
of  Chaiogaster  lAmnai. 

fig- 

I, — Muaele-ceUa  from  the  septa  of  adull  Ci.  Limiai. 

S. — Segment-organ  of  adult  Ch.  Linntri. 

3. — Faadculiia  of  adult  Ci.  lAmniBi,  viih  its  bristles  turned  in  tn 
direclioM. 

♦. — Ova  of  Ck.  LintnM ;  b,  acted  on  bj  water. 

6. — Ceplialic  region  of  CA.  diaphanv*,  to  sLow  the  nervous  sjal 

nppliaJic  gaugliun  ;  sig,  so-called  stomato-gaslric  or  second  supra- 
pliarjngcal     ganglion ;     sphg,     subp Laryngeal      ganglion ;     fi, 

6, — Nerve-cord  of  Ch.  diaphanas ;  'pfiff,  6ubp!iarjngefll ;  ir,  fcso|iliageil . 
st,  atomaehic ;  I  6r.  first  fascicular ;  3  ir,  second  fascicuiat, 
ganglion. 

7.— Dorsal  TCSbel  of  Ci.  Li»  n^i  (adult). 

S.— Fascicle  and  segment-orgaa  {*)  of  Ch.  diaphanna  ;  mm,  museli^s. 
B, — Farlienope  serrala  of  Schmiiil,  CUnodrilui  pardalu  of  Claparfede  (after 
Clapufale.) 
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jouRNAt.  OF  :micr()SCopical  science. 


DESCRIPTION  OF  PLATE  XVI, 
Illustrating  Mr,  W.  Archer's  paper  on  Ilhizopoila. 

v.).      A  fuw  o[   tlic   acute   rndiftlitig 

-Raphidiophryt  ciridii  (gen.  ct  ap.  nov.) 

It  will  be  understood,  in  reference  to  tliis  figare  (u  irsll  as  tbo 
other  figures  on  this  and  succeeding  plnte),  tbnt  Ills  object  is  drawn 
OS  seen  wben  focussed  dowa  to  tlic  equatorial  margiu,  bein:;  hrougtit 
distinctly  to  view,  and  that,  of  course,  the  outer  investing-  sttatum, 
Lere  bearing  spicules  innumerable,  is  reallj  interposed  between  the 
globular  central  bodies  and  tbe  observer ;  but  being  safGcicntly 
transparent,  this  intervening  stratum  allows  tbe  central  bodies  Ui 
be  seen  through  it.  If  it  were  possible,  the  pseudopodia  should  be 
rendered  bj  a  delicate,  pellucid,  almost  siUerj  line,  not  bj  a  black 
one ;  but  tbls  cannot  be  avoided. 

-Bettrophrys  Fooku  (gen.  et  sp.  nov.) 

To  this  figure  tbe  same  remark  applies.  The  margiunl  pulsating 
vacuotn  are  seen  at  Iho  highest  point  of  distension.  Tlie  drawing 
attiimpts  to  indicale  the  appearance  often  presented  bj  llio  "  tongue- 
shaped "  processes  projected  from  the  margin  of  the  outer  stratum; 
but  not  unfrequentlj  tlierc  is  no  definite  outline,  wben  it  becomes 
difficult  to  discern  where  this  region  terminates. 

rFomphotgxopkiyi  pmifea  (gen.  ct  sp.  nov.) 

Tbe  outer  vesicles,  of  caurse,  cover  the  whole  of  the  external  sur- 
face of  tbe  reddish  bndj,  though  seen  only  at  the  margin,  bein?,  as 
before,  focussed  down.  The  bod;  contains  a  minute  captured  Cjui- 
bella.  The  ligure  hardly  represents  the  reddish  granules  sufficicnllj 
individualised;  the  contents  are  not  so  liomogeneous-looking, 
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DESCRIPTION  OF  PLATE  XVI, 
Illustrating  Mr.  W.  Archer's  paper  on  Rhizopoila. 


Fie. 
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— Sapkidiophijs  viridU  (gen.  et  sp.  nov.) 

It  will  be  understood,  in  rererence  to  this  Egare  (as  well  as  Ihe 
Dtlier  figures  on  this  and  eucoeediog  pintu),  tlint  Ibe  object  is  ilrawn 
OS  seen  when  focussed  down  to  the  equatorisl  mnr^n,  bcins;  brniiglit 
dietinctl;  to  view,  itnd  that,  of  course,  tlie  outer  investing  straluni, 
here  beariug  spicules  innumerable,  is  reall;  interposed  between  the 
globnlar  centrnl  bodies  and  tbe  observer ;  but  being  salBcientlf 
transparent,  tliis  intervening  stratum  allows  tbe  central  bodies  to 
be  seen  tlirougb  it.  If  it  were  possible,  the  psendopodia  should  be 
rendered  b;  a  delicate,  pellucid,  almost  silvery  line,  not  b;  a  black 
one ;  but  lliis  cannot  be  avoided. 

— ffe/eropiryii  Faekii  {gen.  et  ap.  nov.) 

To  this  figure  the  same  remark  applies.  The  marginal  pnlssting 
vacuoles  are  seen  at  Ibo  liighest  point  of  distension.  Tbe  drawing 
attempts  to  indicate  the  appearance  often  presented  bj  tiic  "  tougue- 
shapcu"  proceases  projected  from  the  margin  of  the  outer  stratum; 
but  not  unfrequentlj  there  is  no  definite  outline,  when  it  becomes 
difficult  to  discern  where  this  region  terminates. 

— rompkolgxophn/t  panieea  (gen.  et  sp.  nov.) 

The  outer  fesicles,  of  course,  cover  the  whole  of  the  external  sur- 
face of  the  reddisli  body,  though  seen  only  at  tiie  margin,  being,  as 
before,  focussed  down.  Tbe  bod;  coataiDS  a  minute  captured  Cjm- 
bclla.  The  Ggure  hardly  represents  tbe  reddish  granules  suBicientlf 
individualised ;  tbe  conteuts  are  not  so  homogeneous- looking. 

-The  SI 


All  the  Bgurcs  x  IW. 
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JOURNAL  OF  MICROSCOPICAL  SCIENCE. 


DESCHIPnON  OF  PLATE  XVII, 
lUiistrating  Mr.  W.  Archer's  paper  on  Khizopoda. 


,--r-^       -     -  '    (g«l>.     et    Sp.    DOT.),    ! 

diiion,  tlie  pseudopodift  fully  and  eqiinUr  c: 

tag  their  light-coloured  nucleus  and  nucloolus,  and,  ( 


een  ia  lis  ordinarv  caa- 

teaded ;  the  cell)  sho«r- 

ionally,  liie 

bluish  cranulBr  contents  Hhoving  a  somewbst  large,  reddish  one  ; 

one  of  the  cells  showing  self-lissiou. 

'he  same,  GndeaTonnng  (and  finallj  SQCceeding)  to  encompass  a  fibre 
of  wool,  some  or  the  latenial  cells  teemiogl^  getting  thrown  off  in 
the  effort,  the  delicate  sorcode  laver  beconung  Htretcfaed  along  *nJ 
round  the  citremit;  of  the  wool.     One  or  two  of  the  ccUs  show 


■Cgthphiyi  (Kulea  (»p.  HOT,), 

Tlie  ontline  of  the  reddish  nuclear  bodies 
atrongl;  indjotted  bj  n  sharp  dark  line,  nor  i 

dot  sulHcieutlT  prononnced.  It  is  difllcolt  (o  execute  these  details, 
even  on  a  scnle  of  400  diameters,  la  some  of  the  inner  cells  wilt  be 
seen  double  nuclei,  presuniablj  indicating  progressing  selr-fission.  If 
it  were  possible  to  render  the  rer;  slender  pseudopodia  bv  colour* 
less  siiTcr;  lines,  it  would  be  more  true  to  nature,  but  tUe  Gguie 
will,  it  is  hoped,  enable  observers  to  identify  this  form. 

4. — HeUrophryt  ayriopoda  (gen.  et  sp.  nor.). 

In  this  figure,  by  some  accident, .  .  .„ 
been  drawji  at  the  Ic  It-band  side  of  greater  depth 
ing  three  fourths  of  the  clrcnit ;  it  oufiht  to  be  pretty  equidistant  all 
round.  The  remark  made  as  Ut  its  being  foeuKSed  down  to  the  ex- 
treme margin  liere  holds  especially  good;  it  will  be  of  course  un- 
derstood tlie  oulrr  region  iuterveues  belwcen  the  central  chloro- 
phyll-bearing ollicrnise  rather  hyaline  body  and  the  obserier. 

6. — CSaHTvlUa  tltgoits  (Cienkowaki). 

It  is  bard  to  convey  the  transparent  chnractor  of  the  perforate 
skeleton  of  this  pretty  creature,  combined  with  l.lie  light  Wwnish 
colour  pTO]>er  to  fully  developed  specimens.  Tlie  p<eudnpodia  are 
rendered  somewhat  loo  thick  and  pronounced ;  the;  arc  verj  deli- 
cate and  colourless. 
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JOURNAL  OF  MICROSCOPICAL  SCIENCE. 


DESCRIPTION  OF  PLATE  XVIII, 

Illustrating  Dr.  Donkin's  paper  on  certain  Species  of  Fresh- 
water Diatomacese. 

Tig. 

1. — Surirella  Barrowcliffia,  Donkio.    a,  S.   V.      b,  M.  Y.     e,  Frostole 

dividing,    d,  Obliqae  view  of  frustule.  # 

2. —  „  tubalpina^  Donkin.    a,  S.  V.    A,  Oblique  view  of  valve. 

3. —  „  tenera,  Greg.     S.  V. 

4. — Navieula  Coquedensis,  Donkin.     S.  V. 

6. —  „  vemalis,  Donkin.    S.  V. 

6. —  „        Qymbula,  Donkin.    S.  V, 

7. —  „  Hmosn,  Ktz.    S.  V. 

8.—  „  Jirma,Ktz,    S.  V. 

9. —  M  siauropUra,  Ehr.    S.  V. 
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JOURNAL  OF  MICROSCOPICAL  SCIENCE. 


DESCRIPTION  OF  PLATE  XIX, 

Illustrating  Dr.  J.  Braxton  Hicks'  paper  on  Drapamaldia 

cruciata,  Hicks. 

Fig. 
1. — ^Portion  of  plant  magnified  about  4  times. 

2. — Main  filament  with  lateral  tufia. 

3. — Secondary  filament. 

4. — End  of  secondary  filament. 

5. — Disposition  of  endochrome,  from  a  cell  3  J^ib  inch  in  diameter. 

6. — Radicles. 

7. — Formation  of  zoospores. 


DESCRIPTION  OF   PLATE  XX, 
Illustrating  Mr.  W.  Archer's  paper  on  Rhizopuda. 
Fig. 

I. — Plruraphryi  t  ip\erica,  Clap,  cl  Lachni.!  la  the  ceaire  of  the  bodj-mut. 
whicti  it  DOt  in  conMct  w]lh  the  curiaua  text,  which  if  formed  of  indislin- 
guishtbU  abort  htdllu'  uid  rounded  parlicirs  agglutiaated  logelher.  i> 
aceii  ■  Urge  orbiFulsr  "  nncleni."  Froni  the  anterior  extremity  it  giien 
off  ■  caniideribte  tuft  of  ilender,  linear,  tligbtlj  bnncbed  paeudopodit. 
2. — Plntrophryi  t  ampkilnmaiitt  (ip.  not.).  The  specimen  figured  is  coteied 
with  nunieroua  adhereat  nariculir  and  other  Diatomieeoui  fruilulet  and 
■renaceoui  particlea,  and  the  body  lamewhat  dcnaelj  loaded  with  chloro- 
phyll granule!,  the  anterior  extremity  giTing  off  a  rather  denie  tuft  of 
aletider  branched  pieudopodia. 
3.— i'(f»re^Ary»  IJaira  (>p.  not.)-  Shows  the  bnff  or  lawny  colour  of  thii 
niinute  form ;  the  teit  covered  by  angular,  pellucid,  quarlzoie  particlea : 
the  anterioT  eilrcmily  giving  off  a  aharl,  rather  denie,  and  hranehed  tuR 
or  ihrub-like  cluater  of  paeudapodia. 
4. — Amphilmna  It'risblianim  (gen.  et  tp.  nov.).  from  a  specimen  taken  from 
"  Feather-bed  flog,"  near  Dublin  ;  ahows  the  masa  of  the  body  coloured 
green  by  chloropbyU-granQlea.  The  drawing  hu  been  made  from  a  i*- 
locled  example  in  which  each  of  the  very  abort  neeka  of  the  teat  ii  man 
than  ordinarily  etideni,  owing  to  the  paucity  of  the  eitemal  adherent 
foreign  parliclea  at  Ihoae  poiola,  which,  when  preaent,  tend  to  oliicure 
it.  Theae  particles  are  to  be  leeo  most  crowded  along  the  lateral  mar- 
gins of  the  compreaaed  elliptic  test,  leaving  the  Central  region  more  or 
leas  free  from  them,  and  thus  allowing  the  sarcoile-bodjr  within  the  more 
readily  (o  be  teen;  each  extremity  giving  off  a  mare  or  lua  dense  tuft  of 
branched  pieudopodia,  that  from  one  of  the  emremiilea  being,  however, 
almoit  alwavs  more  elongate  and  eroniled  than  the  other. 
5. — The  same  species,  from  a  •■Glen-ma-lur"  apecimen,  likewise  selected  the 
better  to  exhibit  tfae  two  abort  necks  appertaining  lo  this  form,  owing  to 
their  exceptional  freedom  there  from  foreign  particlea.  These  latter,  ai 
in  the  preceding  example,  are  here  also  teen  more  plentiful  towardi  the 
lateral  margin,  hut  they  are  in  this  spedmen  somewhat  leaa  coane ;  the 
teat  itself,  too,  is  slightly  larger;  like  the  previous  example,  the  tuft  of 
paeudopodia  from  oue  extremity  is  larger,  longer,  and  more  crowded  than 
from  the  other. 
6, — DtaphoroptdoH  motile  (gen.  et  ip.  nov.),  showing  the  anterior,  mtieh 
branched,  and  tufted  paeudopodis  extended,  bnt  not  a*  frilly  so  aa  in 
aome  of  the  examples  witneased.  To  the  right  ia  the  anterior  marginal 
pulaating  vavuole  fully  distended  ;  to  the  left,  immeraed  in  (lie  body.sub- 
ataiice,  it  seen  the  large  aphcrical  "  nucleua,"  the  outer  margin  bor- 
dered by  the  fringe-tike  processes. 
7.— Ci'O'nJa  mcJafii  (sp.  iiov.).  Showing  a  group  of  three  mutually  united  by 
anaalomosia  of  their  more  or  less  rcliciilately  branched  pieudopodia, 
which  here  and  there  present  variously  shaped  expanaiona.  bearing  diffitrent 
siied  rather  opaque  granules,  carried  about  in  slow  circulation.  Immereed 
in  the  body  portion  of  each  ia  seen  the  wbitiah  nucleus  with  its  darker 
central  nucleuli^a. 
H.—The  aame ;  a  tingle  individual,  shoiving  a  very  long  and  branched  pseuds- 

9. — The  same;  a  single  alemlike  tarcode  prolongation  projected,  branching  at 
the  top  in  a  ramified  dendroid  manner;  this  being  rather  exceptional. 

10.— The  same;  on  example  showing  a  paeudopodium  expanded  into  a  eUviM 
form,  and  eueloaing  some  of  ibe  larger  aemi-opaque  granules,  like  those  la 
the  intervening  apacea  of  the  conjoined  paeudopodia  of  the  tlirec  associated 
exaiiiplei  shown  in  Fig.  7. 

II. — The  same;  showing  an  example  in  whioh  the  bod*  bat  nndergane  a  trans- 
verse telf-flssion.  and  in  each  portion  a  nucleus  with  its  nuclealui  it 
preaent,  the  uppi^r  segment  ^ving  olf  branched  pscudopodia  in  the  usual 
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